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The extent to which emotional recognition is universal or culturally determined has far-
ranging implications for the success of cross-cultural communication.  Although strong evidence 
supporting the universality of emotion recognition across differing cultures has accumulated, 
there is also mounting support for an in-group advantage (Elfenbein & Ambady, 2002a), defined
as the ease by which individuals recognize emotions displayed by members of their in-group 
group compared to out-group members. Due to mixed results from studies focusing on ethnic 
groups residing within the same country, the current study investigated the in-group advantage 
among Black American (BAm), Chinese American (CAm), and White American (WAm) 
individuals using a balanced design. 
Participants were asked to produce angry, fearful, sad, neutral, and happy facial and 
prosodic expressions. Based on a validation process involving consensus raters, expressions 
produced by 62 posers, 18-35 years (21 BAm, 52% female; 20 CAm, 50% female; and 21 WAm, 
52% female), were selected into the study.  Finally, 137 judges, 18-39 years (46 BAm, 50% 
female, 45 CAm, 51% female, and 46 WAm, 50% female), were exposed to the expressions. The 
in-group advantage was investigated for emotion recognition accuracy, response time, emotion 




Results provided partial support for an in-group advantage in facial emotion recognition, 
which mainly occurred for Black American judges. There was no support for an in-group 
advantage for prosodic emotion recognition. However, for both channels, support was obtained 
for a minority out-group advantage, as Black American and Chinese American judges recognized 
White American expressions with higher accuracy than in-group expressions. Results from 
response time data, emotion intensity ratings, and confidence ratings neither supported an in-
group nor an out-group advantage. These data suggested that the out-group advantage is not 
simply a function of differing task difficulty. Additionally, when scores from an empathy 
questionnaire were controlled for, the out-group advantage disappeared, suggesting the 
importance of empathy in cross-ethnic emotion recognition. Findings also demonstrated higher 
recognition rates and intensity ratings among women than men.   
Overall, results revealed subtle differences in cross-ethnic emotion recognition among 
groups living together in a multi-cultural environment, which can impact the succes of inter-





This work bears my name, but I fully recognize that it would not have come to fruiti n 
without the support, help, and love of numerous important people in my life.  
My husband, Valur, deserves a medal for not only taking the leap with me from Iceland to 
New York, but also for enduring long periods of incessant work and helping me to continuously 
see life from different perspectives. He never stopped believing that I would reach the finish line 
and provided me with truckloads of loving support when I most needed it.  
I have also been unbelievably lucky to have enjoyed the unwavering love and support of 
my parents, Laufey and Daniel. They are simply incredible people who gave me th  courage to 
take on this daunting task and carry it through. I truly could not have done this without you. My 
brother, Steini, I thank for his awesomeness and, also, for reminding me that there ismo to me 
than my passion for academics.  
My advisor, Dr. Joan Borod, has greatly influenced my academic career. I am deeply
indebted to her for her mentorship and guidance, as well as the care and concern she has given 
me on a personal level throughout my studies. Her level of commitment to research will continue 
to serve as a model for me in coming years. 
I would also like to extend my sincere appreciation to my two committee members, Dr. 
Laura Rabin and Dr. Justin Storbeck. They have been there for me throughout this long process, 
from the very design of the study, to providing me with lab space to carry it out, and finally,
throughout the writing process. Further, I would like to thank my two outside readers, Dr. 
Claudia Brumbaugh and Dr. Yvette Caro, for their comments and commitment to improv ng this 
work.  




enjoyed many stimulating conversations about emotion research and life in general with lab 
members. I am particularly grateful to Kimberley Savage and Erica Meltzer for their insights, 
help, and friendship throughout the years.  
This research was funded by a Doctoral Student Research Grant from the Graduate 




Table of Contents 
CHAPTER I. Introduction 1 
Research Question 1 
Literature Review 2 
Is emotion processing universal or culturally specific? 2 
Expression and recognition of facial emotions. 4 
The universality thesis 4 
Cultural specificity 5 
Neural correlates 6 
Contributors to cultural specificity 8 
Display rules 8 
Decoding rules 9 
Social context 10 
Integrating universality and cultural specificity 11 
The moderating effect of familiarity 11 
The in-group advantage in emotion recognition 12 
Minority out-group advantage 13 
Is the in-group advantage limited to certain cultures? 15 
Criticism and methodological issues 19 
Neural correlates of in-group and out-group processing 21 
Looking beyond facial emotion expressions 22 
Cross-cultural recognition of emotional prosody 22 




Overview of the Current Study 25 
Aims and Hypotheses 26 
Aim 1 26 
Hypothesis 1 26 
Aim 2 27 
Hypothesis 2 27 
Aim 3 27 
Hypothesis 3 27 
Aim 4 27 
Hypothesis 4 27 
Aim 5 28 
Hypothesis 5 28 
Hypothesis 6 29 
CHAPTER II. Methods 30 
Participants 30 
Posers 30 
Consensus raters 31 
Judges 31 
Procedures 32 
Phase I: Collection of facial and prosodic stimuli 32 
Phase II: Selection and validation of emotion expressions 33 




Phase III: Examination of in-group effects in emotion processing 35 
Measures 36 
Cognitive and Emotional Empathy Questionnaire 36 
Beck Depression Inventory-II 36 
Beck Anxiety Inventory 37 
Data Analyses 37 
Normality assessment 37 
Participant demographics 37 
Statistics specific to aims and hypotheses 37 
Aim 1 38 
Aim 2 38 
Aim 3 38 
Aim 4 39 
Aim 5 39 
CHAPTER III. Results 40 
Preliminary Analyses 40 
Tests of normality 40 
Background variables 40 
Emotion recognition 40 
Response time 41 
Emotion intensity 41 
Confidence in recognition responses 41 




Aim 1 42 
Hypothesis 1a: In-group advantage in facial recognition 42 
Exploratory analyses 45 
Prosodic emotion recognition 46 
Hypothesis 1b: In-group advantage in prosodic recognition 46 
Exploratory analyses 46 
Aim 2 47 
Response time for facial emotion recognition 47 
Hypothesis 2a: In-group advantage in response time for facial recognition 48 
Exploratory analyses 48 
Response time for prosodic emotion recognition 49 
Hypothesis 2b: In-group advantage in response time for prosodic recognition 49 
Exploratory analyses 49 
Aim 3 50 
Emotion intensity ratings of facial emotion expressions 50 
Hypothesis 3a: In-group advantage in facial intensity ratings 50 
Exploratory analyses: Facial emotion intensity ratings 52 
Emotion intensity ratings of prosodic expressions 53 
Hypothesis 3b: In-group advantage in prosodic intensity ratings 53 
Exploratory analyses 53 
Aim 4 54 
Confidence ratings for facial emotion recognition responses 54 





Exploratory analyses 56 
Confidence in prosodic emotion recognition responses 56 
Hypothesis 4b: In-group advantage in confidence ratings for prosodic recognition 57 
Exploratory analyses 57 
Effect of empathy on facial and prosodic emotion recognition 58 
Hypothesis 5a: Effect of covarying for cognitive empathy on facial recogniti n 58 
Hypothesis 5b: Effect of covarying for cognitive empathy on prosodic recogniti n. 58 
 
Hypothesis 6a: Effect of covarying for emotional empathy on facial recogniti n 59 
Hypothesis 6b: Effect of covarying for emotional empathy on prosodic recognition 59 
CHAPTER IV. Discussion 61 
Summary of Results 61 
Evidence of an In-group Advantage in Facial Emotion Processing 62 
Facial emotion recognition accuracy 62 
Evidence of an in-group advantage 62 
Evidence of a minority out-group advantage 63 
Between- versus within-group analyses 64 
Response time for facial emotion recognition responses 65 
Intensity ratings of facial emotion expressions 66 
Confidence ratings for facial emotion recognition responses 68 
Evidence of an In-group Advantage in Prosodic Emotion Processing 70 
Prosodic emotion recognition accuracy 70 




Intensity ratings for prosodic emotion expressions 71 
Confidence ratings for prosodic emotion recognition responses 72 
Effect of Covarying for Empathy Scores on Emotion Recognition Accuracy 72 
Facial emotion recognition 73 
Prosodic emotion recognition 74 
Gender Effects in Facial and Prosodic Emotion Processing 74 
Limitations 75 
Future Directions 77 
Conclusions 80 
V. Appendix                                                                                                                                  123 
 





List of Tables 
Table 1. Ethnicity, Gender and Age of Judges for Face and Prosody Data 82 
Table 2. Mood induction methods 83 
Table 3. Consensus Rates for Facial Expressions Selected for Use in Phase III 84 
Table 4. Consensus Rates for Prosodic Expressions Selected for Use in Phase III 85 
Table 5. Normality Assessment of Demographic Variables 86 
Table 6. Normality Assessment of Unbiased Hit Rate Variables with Arcsine  
Transformation 87 
 
Table 7. Normality Assessment of Response Time Variables 88 
Table 8. Normality Assessment of Intensity Variables 89 
Table 9. Normality Assessment of Confidence Variables 90 
Table 10. Main Effects of Judge Ethnicity from Judge Ethnicity by Judge Gender  
ANOVAs for BDI-II, BAI and CEEQ Scores 91 
 
Table 11. Main Effects of Judge Gender from Judge Ethnicity by Judge Gender  
ANOVAs for BDI-II, BAI and CEEQ Scores 91 
 
Table 12. Aim 1: Mean Unbiased Hit Rate of Facial Expressions by Judge Gender 92 
Table 13. Aim 1: Mean Unbiased Hit Rate of Facial Expressions by Poser Ethnicity 92 
Table 14. Aim 1: Mean Unbiased Hit Rate of Facial Expressions by Emotion 92 
Table 15. Aim 1: Mean Unbiased Hit Rate of Facial Expressions by  
Poser Ethnicity and Emotion 93 
 
Table 16. Percent Correct Responses and Error Rates for Facial Emotion  
Stimuli by Judge Ethnicity 94 
 
Table 17. Aim 1: Mean Unbiased Hit Rate of Prosodic Expressions by Judge Ethnicity 95 
Table 18. Aim 1: Mean Unbiased Hit Rate of Prosodic Expressions by Judge Gender 95 
Table 19. Aim 1: Mean Unbiased Hit Rate of Prosodic Expressions by Poser Ethnicity 95 





Table 21. Percent Correct Responses and Error Rates for Prosodic Emotion Stimuli 
by Judge Ethnicity 96 
 
Table 22. Aim 2: Mean Reaction Time to Facial Expressions by Poser Ethnicity 97 
Table 23. Aim 2: Mean Reaction Time to Facial Expressions by Emotion 97 
 
Table 24. Aim 2: Mean Reaction Time to Facial Expressions by Poser Ethnicity  
and Emotion 97 
 
Table 25. Aim 2: Mean Reaction Times to Prosodic Emotion Expressions by Emotion 98 
 
Table 26. Aim 2: Mean Reaction Times to Prosodic Emotion Expressions by Poser Ethnicity  
and Emotion 98 
 
Table 27. Aim 3: Mean Facial Emotion Intensity Ratings by Judge Ethnicity 99 
Table 28. Aim 3: Mean Facial Emotion Intensity Ratings by Judge Gender 99 
Table 29. Aim 3: Mean Facial Emotion Intensity Ratings by Poser Ethnicity 99 
Table 30. Aim 3: Mean Facial Emotion Intensity Ratings by Emotion 99 
Table 31. Aim 3: Mean Facial Emotion Intensity Ratings by Poser Ethnicity and Emotion 100 
Table 32. Aim 3: Mean Prosodic Emotion Intensity Ratings by Poser Ethnicity 100 
Table 33. Aim 3: Mean Prosodic Emotion Intensity Ratings by Emotion 100 
Table 34. Aim 3: Mean Prosodic Emotion Intensity Ratings by Poser Ethnicity and Emotion 101 
Table 35. Aim 4: Mean Confidence in Facial Emotion Identifications by Poser Ethnicity 101 
Table 36. Aim 4: Mean Confidence in Facial Emotion Identifications by Emotion 101 
 
Table 37. Aim 4: Mean Confidence in Facial Emotion Recognitions by Poser Ethnicity  
and Emotion 102 
 
Table 38. Aim 4: Mean Confidence in Facial Emotion Recognitions by Judge Gender,  
Poser Ethnicity and Emotion 102 
 
Table 39. Aim 4: Mean Confidence in Prosodic Emotion Identifications by Judge Gender  
and Judge Ethnicity 103 
 




Table 41. Aim 4: Mean Confidence in Prosodic Emotion Identifications by Emotion 103 
Table 42. Summary Effects from All Four-way ANCOVAs Presented in Aims 1-4 104 





List of Figures 
 
Figure 1. Aim 1: Poser Ethnicity by Judge Ethnicity Interaction for Mean Unbiased                                     
Hit Rate of Facial Expressions 106 
 
Figure 2. Aim 1: Judge Ethnicity by Judge Gender by Poser Ethnicity by Emotion                                
for Mean Unbiased Hit Rate of Facial Expressions 107 
 
Figure 3. Aim 1: Poser Ethnicity by Emotion Interaction for Mean Unbiased Hit Rate                                      
of Prosodic Expressions 110 
 
Figure 4. Aim 2: Poser Ethnicity by Judge Ethnicity by Emotion interaction for                                    
Response Time to Prosodic Expressions 111 
 
Figure 5. Aim 3: Judge Ethnicity by Poser Ethnicity Interaction for Facial Emotion                                                 
Intensity Ratings 114 
 
Figure 6. Aim 3: Judge Ethnicity by Poser Ethnicity by Emotion Interaction for Facial                                     
Emotion Intensity Ratings 115 
 
Figure 7. Aim 3: Poser Ethnicity by Emotion Interaction for Mean Intensity Ratings                                        
of Prosodic Emotion Expressions 118 
 
Figure 8. Aim 4: Judge Ethnicity by Poser Ethnicity Interaction for Mean Confidence                                    
Ratings in Facial Identifications 119 
 
Figure 9. Aim 4: Judge Ethnicity by Poser Ethnicity by Emotion Interaction for Mean 
Confidence Ratings of Facial Recognitions 120 
 
Figure 10. Aim 4: Poser Ethnicity by Emotion Interaction for Mean Confidence Ratings of 







CHAPTER I.  
Introduction 
Research Question 
The ability to communicate one’s emotional state successfully and, conversely, to identify 
the emotional state of others via non-verbal channels of communication is vital to successf l 
social communication and understanding (Keltner & Kring, 1998; Meyer & Kurtz, 2009). An 
important avenue of study concerns the extent to which emotion expression and recognition are 
culture-specific or universal. This issue has wide-ranging implications; fr one, the notion of 
universality implies shared biological and evolutionary origins as proposed by Darwin 
(1872/1965). Importantly, it also has bearings on the success of cross-cultural communication, 
both between widely differing cultural-linguistic communities and between racial/ethnic groups 
sharing the same broad culture.  
Despite strong evidence of above-chance-level recognition rates of emotion expressions 
among widely differing cultures (e.g., Ekman & Friesen, 1971; Ekman et al., 1987; Izard, 1971, 
1994), Elfenbein and Ambady’s influential review (2002a) of the cross-cultural emotion 
recognition literature highlighted subtle group differences, which they termed the in-group 
advantage in emotion recognition. The in-group advantage, which entails more accurate 
perception of emotion expressions produced by cultural in-group members as opposed to out-
group members, was found for both facial and prosodic emotion recognition and has since been 
supported by additional research (e.g., Elfenbein, Beaupré Lévesque, & Hess, 2007: Elfenbein, 
Mandal, Ambady, Harizuka, & Kumar, 2004; Mandal, 2008). However, Elfenbein and 
Ambaday’s review (2002a) also presented an incidental finding, in which some studies
investigating different ethnic groups living within the same nation found evidence of a very 




advantage involved observations that ethnic minority groups had higher recognition rates of
emotion expressions produced by majority group members than expressions produced by their 
own in-group members. 
Given mixed findings within the cross-cultural emotion recognition literature, the primary 
goal of the present study was to investigate the presence of an in-group advantage in facial and 
prosodic emotion recognition among different ethnic groups residing in the same ethnically 
diverse geological region. In this way, potential group differences were int ntionally minimized 
due to increased levels of cross-cultural familiarity and contact (e.g., Bailey et al., 1998; Ducci, 
Arcuri, Georgis, & Sineshaw, 1982). A total of 90 facial expressions and 90 prosodic expressions 
produced by Black American (BAm), Chinese American (CAm), and White Am rican (WAm) 
posers living in New York City were collected and validated. Next, a total of 137 judges (46 
BAm, 45 CAm, and 46 WAm) living in the same area were exposed to the emotion expressions 
and asked to make a series of judgments involving the stimuli, which involved identifying the 
emotion displayed, rating the emotion intensity of the expression, and rating the level of 
confidence with which the recognition response was made. In addition, response times for th  
recognition responses were collected. Our primary hypotheses concerned the presence of an in-
group advantage in all areas of emotion processing. Further, we hypothesized that cognitive and 
emotional empathy would act as moderating variables on the in-group advantage, such that when 
controlled for, the in-group advantage would be significantly reduced. 
Literature Review 
Is emotion processing universal or culturally specific? A large body of work has 
focused on the cross-cultural aspects of six basic facial expressions of emotions: happiness, 




from disgust (e.g., Ekman & Heider, 1988), and others reporting evidence for the cross-cultural 
recognition of interest/excitement and shame (Izard, 1971). Some have argued that facial 
expressions are socially learned, stressing that certain expressions may either be specific to a 
particular culture or that the same facial expressions may have different meanings across cultures 
(e.g., Argyle, 1988; LaBarre, 1947; Mead, 1975). Others have argued for the universality of 
facial emotion expressions and the perception of these emotions (e.g., Ekman & Friesen, 1971; 
Ekman et al., 1987; Elfenbein & Ambady, 2002; Izard, 1971; Izard, 1994; Shioiri, Someya, 
Helmeste, & Tang, 1999).  
An important argument for the existence of basic and universally experienced emotions 
concerns the use of emotion terms. Most languages have specific words to denote emotins such 
as joy/happiness, anger, fear, and sadness, and ethnographers examining widely differing cultures 
have generally concluded that human emotional life is universal (for review, se  Russell, 1991). 
It is, therefore, assumed that these emotion terms constitute important and frequently 
experienced emotion categories. Ethnographers, however, have documented a few notable 
exceptions of languages that do not have emotion terms comparable to the English terms for 
love, anger, sadness, or fear. As an example, the Gidjingali aboriginals of Australia do not 
distinguish between fear and shame but use a single word, gurakadj, which combines the two 
English concepts. The Ifalukians of Micronesia lack a word for surprise, which is commonly 
regarded as a basic emotion, and the Tahitians lack a word that denotes an internal stat  of 
sadness, describing it instead as a physical illness (for review, see Russell, 1991). Although such 
lexical differences are intriguing, they do not provide direct evidence for dif e ences in emotion 
experience. As Russell (1991) points out, ideas are not always expressed as single words but as 




Expression and recognition of facial emotions. The human face is capable of highly 
sophisticated nonverbal communication. Cross-cultural studies of emotion have tended to focus
on the facial channel, largely because of the clear and discrete signals co veyed through facial 
movements. 
The universality thesis. Ekman and colleagues carried out a series of now classic 
experiments, providing support for the universality of facial emotion expression (e.g., Ekman, 
Sorenson & Friesen, 1969; Ekman & Friesen, 1971; Ekman et al., 1987). Using pictures of 
American Caucasians displaying facial expressions of happiness, fear, anger, sadness, surprise, 
and disgust, Ekman and Friesen (1971) showed that participants from three literate cultures, the 
United States, Brazil, and Japan, and two visually isolated preliterate cultures, the Fore cultural 
group from New Guinea and the Sadong group from Borneo, achieved similar accuracy rates 
when identifying happy, angry, and fearful facial expressions. Further studie  of the New Guinea 
Fore group using a different methodology lent support to the universality notion. Members of the 
Fore group were asked to portray facial expressions in response to various emotional scenarios 
(e.g., “your friends just came and you are happy”). When American college student  were shown 
pictures of the New Guineans' facial expressions, they were able to identify them at well above 
chance level. The New Guineans were also able to pair facial emotion expressions posed by 
Caucasians to a short story describing an emotional reaction (e.g., “his/her child has died, and 
he/she feels very sad”) with reasonable accuracy. Because cross-cultural exposure between the 
two cultures was extremely limited or even nonexistent, these data provide evidence for the 
universality of facial expressions.  
Other cross-cultural studies conducted by Izard (1971) revealed that Japanese and Afric  




chance. Ekman and colleagues (1987) later expanded their investigations to include facial 
emotion judgments from members of ten different cultures, seven of which were West rn and 
three of which were non-Western (Japan, Sumatra, and Hong Kong). Overall, results revealed 
considerable agreement across cultures about the posed facial emotions displaye . These early 
investigations were, however, focused on the degree of similarity across different cultures, and 
any indication of cultural differences was largely overlooked (Matsumoto & Assar, 1992). 
Although more recent studies have continued to report recognition rates well above chanc  
across different cultural and racial groups (e.g., Elfenbein & Ambady, 2003a; Bailey, Nowicki, & 
Cole, 1998; Wickline, Bailey, & Nowicki, 2009), a more complex picture of cross-cultural 
emotion processing has emerged. 
Cultural specificity. The universality thesis of emotion expression has not gone 
uncriticized. Considerable efforts have been directed at exploring evidence of cultural specificity 
in data published in support of the universality thesis (Mesquita, Frijda, & Scherer, 1997; 
Russell, 1994). One of the biggest methodological problems with the early studies was the 
exclusive use of European American facial expressions (e.g., Ekman et al., 1987; Izard, 1971). 
For example, Izard (1971) reported identification rates of 75-83% for Caucasian North American 
and European samples, whereas Japanese participants correctly identified 65% of the emotions 
and Africans identified only 50% of the emotional expressions. While these accuracy rates are all 
above chance, there appears to be substantial cultural variation within these data. However, 
because the findings were exclusively based on Caucasian facial stimuli, i is impossible to 
ascertain whether or to what extent ethnic and cultural mismatch between participants producing 
the facial expressions and participants rating the stimuli affected the results.  




negative emotions (especially for fear, disgust, and anger) among Japanese participants as 
compared to American and European participants. Similar findings of lower recognition rates for 
negative emotions among Japanese participants have been replicated in more recent studies that 
have used facial stimuli produced by both Japanese and Caucasian individuals (Huang, Tang, 
Helmeste, Shioiri, & Someya, 2001; Matsumoto, 1992). Based on these data, it appears that the 
Japanese have relative difficulty recognizing negative emotions regardless of the ethnic or 
cultural identity of the poser.  In general, when comparing accuracy rates for di crete emotions 
across cultures, happiness is identified more accurately than any other emotion, regardless of 
culture or ethnicity (Russell, 1994).   
Neural correlates. The neural mechanisms associated with the recognition of basic 
emotions have been extensively studied (e.g., Adolphs, 2002). Some researchers have speculated 
that if the recognition of basic emotions is universal, there should be discrete, especially adapted, 
neural systems responsible for mediating each emotion. For example, Ekman (1999) has stated 
that his account of the universality of basic emotions presupposes a unique central nervous
system activity for each emotion. In general, neuroimaging research has provided inconsistent 
results regarding specific and dissociable neural correlates for the basic emotions, with the 
exception of fear and anger (for review, see Hennelotter & Schroeder, 2006). Although the 
amygdala has most consistently been associated with the recognition and expression of fear, 
amygdala activation has been reported for the recognition of multiple basic facial emotion 
expressions, not limited to fear processing (e.g., Fitzgerald, Angstadt, Jelsone, Nathan, & Phan, 
2006).  
However, a meta-analysis using voxel-based techniques to re-analyze results across 




perception, and expression) found that five basic emotions (happiness, anger, fear, sadness, an  
disgust) relied on consistent and discrete neural substrates. Although the analys s were complex 
and yielded multiple regions of activation for each emotion, which overlapped to some extent,
the experience of happiness was most consistently associated with the righ  superior temporal 
gyrus, sadness was associated with the left medial frontal gyrus, anger was p im rily associated 
with the left inferior frontal gyrus, fear was strongly associated with the amygdala (primarily on 
the left), and disgust resulted primarily in activity within the right insula and right inferior frontal 
gyrus (Vytal & Hamann, 2010).  
Examinations of abnormal brain functioning among patients with acquired brain lesio s 
and developmental disorders generally support the importance of the above mentioned brain 
structures in the processing of emotion. As an example, patients with bilateral lesions of the 
amygdala consistently show a deficit in fear recognition (Adolphs, Tranel, Damasio, & Damasio, 
1994; Broks et al., 1998), which seems to be associated with a failure to fixate normally n the 
eye region of the expresser (Adolphs et al., 2005). Moreover, patients with Huntington’s disease 
(HD) and pre-symptomatic HD gene carriers have shown selective deficits in the recognition of 
disgust, an impairment associated with reduced insula activity (Hennelotter t al., 2004). In 
addition, Adolphs, Sears, and Piven (2001) reported that individuals with high functioning 
autistic spectrum disorders (ASD) showed deficits in complex emotion processing, uch as those 
involved in judgments of trustworthiness, yet their ability to recognize basic facial emotions are 
generally reported to be intact (Adolphs et al., 2001; Baron-Cohen, Wheelwright, & Jolliffe, 
1997). Consistent with subtle emotion recognition impairments, several neuroimaging studies 
have reported reduced activity in the amygdala and fusiform gyrus among ASD individuals 




McCarthy, & LaBar, 2007).  
More generally, positive emotions that elicit approach behavior, such as happiness, joy, 
and love, have been associated with left frontal activity whereas negative emotions, such as 
sadness, fear, and disgust, which tend to elicit withdrawal behavior, have been associated with 
right frontal activity. This seems to be the case both at the state and trait level of emotions. For 
example, Davidson and Fox (1982) showed that ten-month-old infants exhibited increased left 
frontal activity while viewing facial expressions of happiness compared to expressions of 
sadness. Examination of neural activity associated with the production of facial expressions has 
shown the same pattern. Voluntary contractions of the facial musculature involved in making 
happy facial expressions has been associated with increased left frontal activity, while muscle 
contractions for sad facial expressions have been associated with right frontal activity (Coan, 
Allen, & Harmon-Jones, 2001). Furthermore, depression has been strongly associated with 
asymmetrical frontal resting activity, characterized by greate left than right activity (e.g., 
Henriques & Davidson, 1991; Jacobs & Snyder, 1996).  
The universality notion of basic emotions rests, to a large part, on the assumption that 
each basic emotion has a distinct and consistent pattern of activation, albeit overlapping. 
Examined from the perspective of evolutionary theory, it would be difficult to explain how 
people of widely differing cultures could express and recognize emotions in exactly the same 
manner without a shared biological mechanism responsible for mediating each emotion. 
However, to our knowledge, there has been no systematic comparison of the neural mechanisms 
of emotion across different cultures. 
Contributors to cultural specificity. 




recognized. Display rules have been used to describe how people learn to inhibit, alter, or 
produce certain emotion expressions (Ekman, 1972). Unfortunately, it is exceedingly difficult to 
assess the effects of display rules, and some have gone so far as to pronounce it near impossible 
(Russell, Bachorowski, & Fernández-Dols, 2003). Ignoring such skepticism, Safdar and 
colleagues (2009) recently reported differences in display rules across North American, 
Canadian, and Japanese samples. When asked about the appropriateness of displaying a 
particular emotion, Japanese participants reported less tolerance than North Ame ican and 
Canadian participants for the expression of powerful emotions such as anger, contempt, and 
disgust, as well as strong positive emotions such as happiness and surprise. However, no group 
differences were found for the expression of emotions defined as powerless (i.e., sadness an  
fear). If the etiquette of a culture discourages the expression of certain emotons more than other 
cultures, display rules could reasonably be assumed to affect cross-cultural experience and 
understanding of emotions, regardless of shared biological mechanisms.  
Decoding rules. Although display rules are generally used to refer to emotion 
expressions, similar logic has been used to explain observed differences in emotion recognition. 
Matsumoto (1989) suggested that decoding rules were culturally dictated, and affected the 
interpretation and recognition of emotion expressions. These cultural rules supposedly create 
tendencies to amplify, dampen, or neutralize emotional interpretations in accordance with the 
psychological needs dictated by a specific culture. Specifically, Matsumoto (1989) proposed that 
collectivist cultures, such as the Japanese, promote the perception of less intense a g r, fear, and 
sadness in order to maintain status relationships and group harmony, both of which are highly 
valued in collectivist cultures. Numerous studies have reported relatively lower recognition rates 




(Huang et al., 2001; Matsumoto, 1992; Matsumoto, Kasri, & Kooken, 1999). Although results 
obtained from other collective cultures have not been as consistent, there have been reports of 
overall lower emotion recognition rates among Chinese compared to Caucasian participants (e.g., 
Elfenbein & Ambady, 2003a). 
Social context. Recently, there has also been increased interest in the effect of the general
social context on emotion recognition. The vast majority of studies examining facial emotion 
recognition have used isolated facial stimuli, devoid of contextual information.  In real life, 
however, contextual cues, such as environmental and social circumstances, provide important 
additional information.  Using the novel approach of cartoon stimuli in lieu of photographs, 
Masuda and colleagues (2008) asked American and Japanese university students to identify the 
facial emotion expressed by a central figure surrounded by other figures who displayed either 
congruent or incongruent facial expressions. Japanese participants were more influenced by the 
facial expressions of the surrounding figures when judging the expression of the target figure 
than were the Americans. Masuda and colleagues (2008) replicated and expanded these r sults in 
a second study, which contrasted Japanese participants with Westerners (Australians, Americans, 
and Canadians). In this second study, Japanese participants not only reported that theywere more 
affected by the surrounding figures than Westerners, but they also spent significantly less time 
looking at the central figure than did the Westerners. Thus, it might be less natural for Japanese 
people than Westerners to attend to and label an individual’s emotion expressions out of social
context. This tendency to focus on the group over the individual by emphasizing 
interdependencies and relationships with other people has long been recognized as a 
characteristic of many East Asian cultures and referred to as c llectivist or relational. In contrast, 




emphasize the importance of autonomous agency and self-identity. If this is true, people from 
East Asian cultures such as China, Japan, and Taiwan should, overall, display lower accuracy 
rates when judging emotion expressions devoid of context than people from Western cultures. 
Integrating universality and cultural specificity. In light of compelling evidence of 
both the universality and cultural specificity of emotion, most researchers have moved toward a 
more integrative framework of emotion processing (Mesquita, et al., 1997). Many researchers 
have taken an interactionist position that allows for interplay between biological and cultural 
factors (Elfenbein & Ambady, 2002a; Russell, 1994; Scherer, Banse & Walbott, 2001), although 
the relative emphasis placed on one or the other varies.  In his neuro-cognitive theory, Ekman 
(1972) argued for a facial affect program, a biologically based universal system governing the 
one-to-one correspondence between an emotion and certain facial muscle movements. However, 
he also acknowledged the modulatory effects of display rules, i.e., culturally determined social 
norms governing the appropriate expression of emotion within a certain context. Russell (1994), 
on the other hand, has taken a more cautious position, proposing the existence of broad universal 
emotion categories based on emotional valence (i.e., positive and negative emotions) bu  
insisting that expressions reflecting discrete emotions are culture-specific.  
The moderating effect of familiarity. Much of the recent research in this area has been 
devoted to examining the extent to which a hypothesized universal emotion mechanism is 
malleable or affected by socio-cultural factors. Convergence theory is a general theory of 
communication that has been applied to emotion expression and recognition. Convergence 
theory proposes that “if two or more individuals share information with one another, then over 
time, they will tend to converge toward one another, leading to a state of greater uniformity” 




media and direct contact, cultural groups will both come to express emotions more uniformly 
and cross-group emotion perception will be performed with greater ease. Several studies have 
supported convergence theory by showing that with greater cultural exposure and grter 
subjective reports of acculturation, accuracy of facial emotion recognition improves (Bailey et 
al., 1998; Ducci, Arcuri, Georgis, & Sineshaw, 1982; Scherer et al., 2001). For example, 
Ethiopian high school students judging Caucasian American facial expressions had lower overall 
accuracy rates than North American samples. However, Ethiopian students from rural areas 
where contact with Western culture is scarce displayed lower emotion recognition accuracy than 
students living in an urban area where exposure to Western culture is more abundant (Ducci et 
al., 1982).  
The in-group advantage in emotion recognition. More recently, the effect of cultural 
familiarity has found its way into the cross-cultural study of emotion through the lens of group 
membership and the idea that there may be an in-group advantage for emotion recognition. 
Stated simply, the in-group advantage refers to the facilitation that members of a particular group 
show in the recognition of emotion expressions when displayed by a member of their own group 
as opposed to an out-group member (Elfenbein & Ambady, 2002a; Elfenbein & Ambady, 2003a; 
Wickline, Bailey, Nowicki, 2009). Dialect theory seeks to account for subtle cultural differences 
by referring to the facilitory effect of in-group membership, while at the same time 
acknowledging biological or universal aspects of emotion behavior (Elfenbein & Ambady, 
2003b; Elfenbein, Beaupré, Lévesque, & Hess, 2007). Just like a particular language can vary 
according to regional accents and dialects, the universal language of emotion can vary in subtle 
ways, reflecting cultural accents. Thus, even subtle differences in the “dialects of emotion” have 




In a comprehensive meta-analysis of 97 studies examining emotion recognition both 
within and between cultures, Elfenbein and Ambady (2002a) found strong evidence for cross-
cultural emotion recognition well above chance levels through facial, prosodic, and gestural 
channels of communication. However, accuracy rates were higher when the express r and 
perceiver shared the same national, ethnic, or regional group membership. Accuracy rates were 
not significantly different for ethnic groups within versus across national borders but groups that 
had more exposure to one another, operationalized as level of telephone communications 
between groups, displayed a smaller in-group advantage. While this effect has previously been 
termed ethnic bias (e.g., Kilbride & Yarczower, 1983; Markham & Wang, 1996), the term in-
group advantage is preferred to stress the facilitory effect of in-group membership as opposed to 
the inhibitory effect of out-group membership (Elfenbein & Ambady, 2002a). It has been 
proposed that differential motivation accounts for the in-group advantage; that is, people, in 
general, are more motivated to accurately decode emotion expressions produced by in-group 
than out-group members (Elfenbein & Ambady, 2002a). Interestingly, there is some evidence to 
suggest that a shared group-identity (such as being a basketball player) may override ethnic in-
group advantages (Thibault, Bourgeois, & Hess, 2006). 
Minority out-group advantage. When examining differences among ethnic groups within 
the same nation, groups will often have a clear status of majority or minority within the broader 
culture. In contrast to the in-group advantage, it has been proposed that minority groups should 
be better at recognizing the emotion expressions of majority groups than vice versa, due to 
cultural pressures (Jones, 1991). More recently, this effect has been termed the minority “out-
group advantage” (Elfenbein & Ambady, 2002a). In their seminal meta-analysis of cross-cultural 




group effect among some of the studies investigating ethnic groups living within the same 
nation. In 7 of the 11 studies examined, minority group members actually understood em tion 
expressions produced by majority group members better than they understood expressions 
produced by in-group members. However, a recent review of the literature (Kang & Lau, 2013), 
that included five additional studies and that employed a different computational method than did 
Elfenbein and Ambady, found minimal support for the minority out-group advantage for ethnic 
groups residing within the same nation. Thus, mixed findings have been reported regarding this 
issue.  
Different explanations have also been proposed to account for a possible out-group effect. 
Elfenbein and Ambady (2002a) pointed out that due to a sheer difference in numbers, the exten  
to which majority and minority groups are exposed to one another may differ. According to this 
view, the out-group advantage is explained by the fact that minority group members likely have 
more exposure to majority group members than vice versa. A far more controversial i w of this 
effect, termed the “subordination hypothesis” (Henley, 1977), states that power imbalances 
among groups within a society may motivate groups that wield relatively less social power to 
understand the non-verbal cues produced by groups that wield greater power but not the reverse. 
Although Henley’s hypothesis was proposed as an explanation for robust findings of higher 
emotion recognition accuracy among women as compared to men (Brody & Hall, 2008: Hall, 
1984), it could be applied to minority and majority groups within a nation as well (Elfenbein & 
Ambady, 2002a; Kang & Lau, 2013). It should be noted that empirical support for the 
subordination hypothesis as it relates to the trait of subordination or subordination status is scarce 
(Hall & Friedman, 1999; Hall, Halberstadt, & O’Brien, 1997; Snodgrass, Hecht, & Ploutz-




status, such as income and education, findings tend to show that higher socioeconomic status is 
associated with greater recognition accuracy (e.g., Hall, Halberstadt, & O’Brien, 1997; Izard, 
1971; cf. Kraus, Côté, & Keltner, 2010). Thus, one way to circumvent this potential confound is 
to investigate emotion recognition among college students, who all share similarleve s of 
education. 
The in-group advantage for emotion recognition seems to share some characteristics with 
the observation that memory of faces is stronger for own-race than other-race faces, a finding 
often referred to as the cross-race effect (e.g., Anthony, Copper, & Mullen, 1992; Devine & 
Malpass, 1985). A meta-analysis comparing recognition rates for White and Bl ck American 
faces confirmed the cross-race effect; however, there was a trend for a str nger cross-race effect 
among White participants (moderate effect size) than among the Black parti ipants (weak effect 
size; Anthony et al., 1992), which would be consistent with the minority out-group advantage. 
Is the in-group advantage limited to certain cultures? As previously noted, the vast 
majority of studies examining emotion expressions have employed facial stimuli; only a handful 
have studied emotional prosody, and even fewer have attempted to look at gestures or body 
language. Adequate assessment of the in-group advantage requires the use of a balanced design 
with emotion expressions displayed by an equal number of members from all cultural/ethnic 
groups under study, as well as equal numbers of males and females (Matsumoto, 2002). Using a 
balanced design with Zambian and Caucasian American facial emotion stimuli, both Zambian 
nationals and Caucasian Americans have been found to show in-group advantages in the 
recognition of facial expressions (Kilbride & Yarczower, 1983). Results fromunbalanced designs 
are considerably more difficult to interpret. However, in an unbalanced design, Wolfgang and 




facial expressions more accurately than black West Indian expressions. Lati  Americans were, 
however, just as accurate as were Caucasian Americans. In general, there is very little support for 
group differences across North American and Mexican or Latin American groups.  
Studies of individuals who live within the same national borders have also reported in-
group advantages for Black and White American faces but results have been mixed. Nowicki, 
Glanville, and Demertzis (1998) used photosets of African Americans and Caucasian Americans 
displaying happy, angry, fearful, and sad facial expressions. In accordance with the minority out-
group advantage, African American participants did not differ from Caucasians in their ability to 
recognize facial expressions posed by Caucasians. However, Caucasian participants had poorer 
accuracy rates when recognizing expressions produced by African Americans, particularly for 
angry expressions. Conversely, in a later study that employed the same facial stimuli, Caucasian 
Americans were just as accurate at identifying African American faces as were the African 
Americans. Caucasians did, however, show higher accuracy rates than Afric mericans for the 
Caucasian stimuli (Wickline et al., 2009). The observed in-group advantage for Caucasians is 
consistent with results obtained in unbalanced designs using Caucasian or predominantly 
Caucasian stimuli (Bailey et al., 1998; Weathers, Frank, and Spell, 2002). Overall, th se studies 
suggest the existence of cross-group differences among African Americans and Caucasians but 
the nature of these differences seems to vary according to the samples used.  
Several studies have reported differences between Asian cultures and Western Caucasian 
cultures. At least two studies have reported lower overall recognition rates of anger, fear, and 
sadness among Japanese participants as compared to Caucasian American participants, 
regardless of expresser culture (Biehl et al., 1997; Shioiri et al., 1999). Further, Japanese 




& Ekman, 1989; Shioiri et al., 1999). Although it is unclear what could account for these 
findings, cultural decoding rules (Matsumoto, 1989) could partially explain the observed 
differences. Lower overall recognition rates among the Japanese reflect cultural differences but 
are not consistent with an in-group advantage. Possible explanations for these result a  
discussed in further detail below.   
Cultural differences have also been reported between Chinese and Caucasian groups. 
Markham and Wang (1996) found that Chinese children had higher emotional decoding accuracy 
for facial expressions of anger and disgust than did Australian children. One could hypothesize 
that in a culture that discourages strong expressions of emotion, children might develop greater 
sensitivity to reading subtle emotional cues. However, this interpretation is at odds with other 
studies among Chinese participants and is inconsistent with several studies suggesting poorer 
decoding abilities within the Japanese culture (e.g., Biehl et al., 1997). Elfenbein and Ambady 
(2003a) systematically varied degree of cultural familiarity between Chi ese and American 
culture by studying four groups: White Americans, Chinese Americans, Chinese exchange 
students living in the United States, and Chinese nationals living in China. In-group advantages 
emerged in speed of emotion judgments: both White Americans and Chinese nationals were 
faster at judging emotions displayed by members of their own culture than those of the other 
culture. Furthermore, there was a linear relationship between American cultural exposure and 
both recognition accuracy and speed of emotion judgment. Thus, when judging White American 
expressions, Americans of non-Asian ancestry performed better than Chinese Am ricans, who in 
turn, outperformed Chinese students residing in the U.S. Chinese nationals living in China had 
the most difficulty recognizing White American expressions. Interestingly, when photos of 




students living in China; that is, the Chinese were no better at recognizing Chinese facial 
expressions than were White Americans or Chinese Americans. Conceivably, Americans in this 
study had some exposure to Chinese culture through Chinese Americans whereas the Chinese 
students in Beijing might have had very limited exposure to American culture. However, this was 
not directly assessed and therefore remains speculative. 
Other studies have used non-balanced designs and, therefore, do not provide adequate 
assessment of the in-group advantage. Yik and Russell (1999) asked Japanese, Chinese, and 
White Canadians to provide open-ended emotion classifications to White American facial 
expressions from the Pictures of Facial Affect (Ekman & Friesen, 1976). Based on open-ended 
descriptions, responses were coded as correct or incorrect based on the six emotions conveyed. 
Chinese participants were regarded as less accurate than the Canadians but the Japanese did not 
differ from either group.   
In addition to accuracy levels and speed of judgment, the in-group advantage has been 
shown to exist for the level of confidence perceivers have of their own emotion judgments when 
viewing in-group members as opposed to out-group members (Beaupré & Hess, 2005). Further, 
in-group advantages may extend across multiple generations in the United States. Elfenbein and 
Ambady (2003a) found that Chinese Americans who had immigrated to the United States in heir 
lifetime had a significantly lower advantage in judging White American facial stimuli than first- 
or second-generation Chinese Americans. Similarly, there was a large dec ease in Chinese 
Americans’ ability to judge Chinese facial stimuli across generations; that is, immigrants were 
better at judging Chinese stimuli than were first-generation Chinese Americans, who, in turn, 
were more accurate than those whose families had lived for two or more generations in he 




suggests that even among people who have grown up entirely within one culture, degree of 
acculturation can still affect emotion recognition. 
As should be evident from the above discussion, the vast majority of studies examining 
cross-cultural emotion recognition have compared American or Canadian Caucasians to African, 
African American, or Asian, especially Japanese but also Chinese, cultural groups. Although 
other groups have received less research attention, Elfenbein and Ambady (2002a)reanalyzed 
data sets from previously published articles examining other cultural groups and reported in-
group advantages between Northern and Southern Italians and between North Americans and 
French participants. 
Criticism and methodological issues. In a comprehensive critical review of the literature, 
Russell (1994) drew attention to various methodological issues, such as the use of posed 
expressions and the forced-choice format, which he felt hampered solid inferences about the 
universality of emotion expression. Despite Russell’s (1994) recommendations, researchers have 
continued to use the forced-choice format due to the vast number of different emotion labels 
provided when open-ended responses are elicited. 
Results supporting the in-group advantage have been harshly criticized by Matsumoto 
(2002), who argued that in order to evaluate the in-group advantage effectively, all cross-cultural 
differences in the expression of emotion must be eliminated. The Pictures of Facial Affect 
(Ekman & Friesen, 1976) are the most widely used photos of facial emotion expressions in the 
field of emotion research. This photoset shows Caucasian American actors moving specific facial 
muscles to create emotion expressions according to the Facial Action Coding System (FACS; 
Ekman & Friesen, 1978). Two additional photosets have been created using the FACS; the 




which features both Japanese and Caucasian faces, and the Montr al Set of Facial Displays of 
Emotion (MSFDE; Beaupré, Cheung, & Hess, 2000), which features three different Canadian 
ethnic groups, sub-Saharan African, Chinese, and French Canadians. The FACS has been 
criticized for failing to capture emotion expressions used in everyday life. Carroll and Russell 
(1997) analyzed movie clips and found that actors who were judged to clearly express the six 
basic emotions did not display the facial muscle movements described by the FACS, with the 
exception of happiness. By insisting on stimulus equivalence, Matsumoto (2002) treats emotion 
expression and recognition as two completely unrelated phenomena. Stimulus equivalence 
allows for the isolation of recognition abilities – as facial expressions are produced in exactly the 
same way by an individual who either belongs to an in-group or an out-group. If an in-group 
advantage is seen under these conditions, one can assume that it has nothing to do with the 
expression signal itself, but rather, with either the decoding abilities of the perceiver or purely 
based on the appearance of the expresser (e.g., skin tone). Although this is a theoretically 
interesting question and one that allows for the basic evaluation of the biological universality of 
emotion recognition, its application in real life is unclear. In reality, there might be subtle, but 
meaningful ways in which emotion expressions differ between groups, and these differences 
could affect inter-group communication. There is, indeed, evidence that under strict stimulus 
equivalence, in-group advantages are eliminated. Thus, studies employing the JACFEE photoset 
(Matsumoto & Ekman, 1988) have not found in-group advantages for Japanese or Caucasian 
samples (Biehl et al., 1997; Matsumoto et al., 1992).  
In a similar vein, Beaupré and Hess (2005) failed to find an in-group advantage among 
sub-Saharan African, Chinese, and French Canadians living in Canada when using the MSFDE




studies employ emotion expressions from different cultural/racial groups and expressers are 
allowed to display emotions in an unconstrained manner. When participants are directed to 
express emotions in certain ways to achieve stimulus equivalence across groups, however, the in-
group advantage tends to dissipate. In general, there has been surprisingly little criticism of the 
fact that the vast majority of cross-cultural emotion studies have involved comparisons between 
White Americans (as the gold standard) and either Asian (mostly Japanese) or African groups. 
Many of these studies have used the same set of facial stimuli, which limits the generalizability 
of the results. 
Neural correlates of in-group and out-group processing. Although there is a dearth of 
neuroimaging studies examining cross-cultural emotion processing, Chiao and colleagues (2008) 
reported greater amygdala activity in both Caucasians and Japanese participants during fear 
recognition of in-group facial expressions compared to out-group expressions, possibly 
suggesting greater in-group sensitivity. No differences were seen during the recognition of anger, 
happiness, or neutral expressions. At odds with these results, at least one study has reported 
overall greater amygdala activation among East Asian (Japanese and Chinese) and West Asian 
(Indian and Pakistani) males during emotion recognition of European expressions compared to 
Austrian males. Further, during out-group emotion recognition, Asians who had dwelt longer in 
Austria showed reduced amygdala activity compared to Asians whose stay had been short r.  
Recognition accuracy among Caucasian males was overall higher for anger and disgust as 
compared to Asian males; additionally, length of stay among Asian males did not impr ve 
emotion recognition (Derntl et al., 2009). Overall, inconsistent results and a lack of clear 
associations between neural activation and behavioral accuracy hamper solid conclusions about 




Looking beyond facial emotion expressions. The study of facial emotion expression 
and recognition has dominated the field of cross-cultural research on emotion expression. A few 
studies have, however, examined other channels of emotional communication, most noticeably 
emotion expressions conveyed via inflections in tone of voice, often referred to as emotional 
prosody. 
Cross-cultural recognition of emotional prosody. There are many difficulties inherent in 
the cross-cultural study of emotional prosody. Prosodic expressions of emotion are affect d by 
cultural preferences such as display rules and may also interact with linguistic meaning (Pell, 
Monetta, Paulmann, & Kotz, 2009). Furthermore, social categorizations can be effectively made 
based on different accents or dialects, which could also affect judgments of emotional prosody.  
In fact, accents seem to override facial looks during ethnic categorizati ns. Rakić, Steffens, and 
Mummendey (2010) presented prototypical Italian and German faces and voices speaking 
German with either a discernible Italian accent or no accent. When a prototypical face and accent 
were incongruent, participants seemed to disregard prototypical looks and based their ethnic 
judgments on accent alone. However, it is unclear whether these findings would hold up using 
faces that are more dissimilar (e.g., Black American and White Amrican faces). 
In an attempt to circumvent the methodological problem inherent to comparing different 
linguistic groups, nonsense syllables have been used in cross-cultural studies of emotional 
prosody. An important study using this technique employed meaningless sentences randomly 
constructed from syllables taken from six European languages (Scherer et al., 2001).  The 
sentences, read by German actors, were presented to native speakers from eight European 
countries and one Asian country (Indonesia). Although all participants, regardless of native 




voice well above chance levels, native German-speakers displayed higher accuracy rates than all 
other participants. Moreover, even though meaningless sentences were used, native spe kers of 
languages closely related to German (e.g., Dutch) were more accurate than na ive speakers of 
more dissimilar languages (e.g., Bahasa Indonesian). Thus, despite evidence of u iv rsality in 
the recognition of emotion via prosodic cues, these findings also suggest that both segmental 
(i.e., consonants and vowels) and suprasegmental information (i.e., prosody, stress, and tone) i  
spoken language affects the encoding and decoding of vocal emotion expressions (Scherer et al., 
2001). These results also suggest that linguistic similarity may affect th  decoding of emotions 
more than possible cultural differences in the emotional prosody displayed.  However, it could 
also be argued that the Dutch and German share not only linguistic but also cultural similarities 
compared to Indonesian people. 
Pseudo-sentences read in 4 different languages by native speakers of each language 
(Argentine Spanish, English, German, and Arabic) with different emotional inflections have also 
been presented to monolingual speakers of Argentine Spanish (Pell et al., 2009). The sentenc  
were carefully constructed to reflect natural phonological and morphological aspects of each 
respective language. Native Spanish-speakers from Argentina were abl  to identify the different 
emotions conveyed well above chance across all four linguistically based pseudo-utterances. The 
Argentine listeners, however, were most accurate at identifying emotions presented as pseudo-
utterances in their native language, underlining the importance of socio-cultural aspects of 
emotional vocal expressions.  
 Another methodology employed in the study of emotional prosody involves using 
semantically neutral sentences read with differing emotional prosody. This technique is most 




balanced design in which Indian nationals living in India and White American partici nts rated 
semantically neutral sentences (“I am going out of the room now and I will be back later”) read 
by both Indian and White American participants with emotional inflections, Mandal (2008) 
reported an in-group advantage for both groups, although the advantage was stronger for the 
American than the Indian group. That is, Americans had more difficulty recognizing Indian 
voices than vice versa. 
Cross-ethnic recognition of emotional prosody. The definition of culture is often loose, 
either referring to different nations or to subcultures within the same nation (Mesquita et al., 
1997). Different racial or ethnic groups residing within the same country who share the same 
language could certainly differ in subtle ways in their expression or understanding of emotional 
vocal cues. Within the United States, differences between African Americans and Caucasian 
Americans have been reported. Unfortunately, studies examining prosodic differences among 
ethnic groups are plagued by a lack of balanced designs. Thus, at least two studies have r ported 
lower recognition rates among African Americans than Caucasian Americans using prosodic 
emotional stimuli produced entirely (Bailey et al., 1998) or predominantly by Caucasi ns (10% 
represented ethnic minorities; Weathers, Frank, and Spell, 2002). However, in a more recent 
study in which a semantically neutral sentence was produced with different emotional inflections 
by both Caucasians and African Americans, recognition accuracies for the two groups did not 
differ (Wickline et al., 2009). Interestingly, this study attempted to disentangle the effects of 
race/ethnicity and culture on emotion recognition by including two additional groups: Caucasian 
European internationals and African internationals. For the prosodic stimuli, the two American 
groups outperformed the two international groups, consistent with a cultural in-group advantage 




Filtering procedures have also been used to render actual words and pronunciations 
unintelligible whilst preserving vocal inflections within speech samples. Albas, McCluskey, and 
Albas (1976) asked Native Americans living in Canada and Caucasian Canadians to rate fil ered 
voices read by Native Americans in Cree and Canadians in English. Clear in-group advantages 
were seen for both groups when judging vocalizations produced by their in-group.   
Taken together, it appears that recognition of emotional prosody shows more cultural 
specificity as compared to the facial channel. Indeed, a meta-analysis comparing different 
channels of emotional recognition concluded that the cross-cultural accuracy fo  the prosodic 
channel was lower than for the facial channel (Elfenbein & Ambady, 2002a). 
Overview of the Current Study 
The current study sought to investigate the possible in-group advantage in facial and 
prosodic emotion recognition among Black American (BAm), Chinese American (CAm), and 
White American (WAm) individuals living in New York City using a balanced design. These 
groups were chosen as they represent large ethnic groups within the city. Addiionally, there have 
been mixed findings with regards to cross-ethnic emotion recognition for each of these groups 
that deserved further investigation (e.g., Beaupré & Hess, 2005; Elfenbein & Ambady, 2003a; 
Nowicki, Glanville, & Demertzis, 1998; Wickline et al., 2009; Yik & Russel, 1999). Following 
careful validation procedures, a total of 90 facial emotion expressions and 90 prosodic em tion 
expressions produced by 62 posers (21 BAm, 20 CAm, and 21 WAm) were selected for inclusion 
in the study. To assess the presence of an in-group advantage, 137 judges (46 BAm, 45 CAm
and 46 BAm) were exposed to the facial and prosodic stimuli and asked to perform a series of 
judgments pertaining to the expressions. Specifically, judges were asked to perform a forced-




recognition response, and to rate the intensity of each emotion expression. In addition, they were 
asked to complete self-report measures of depression, anxiety, and a questionnaire of cognitive 
and emotional empathy. 
Our study extends previous work in a number of important ways. First, to the best of our 
knowledge, the three ethnic groups investigated in our study have never previously been 
investigated in a balanced design involving facial and prosodic emotion expressions. Second, the 
present study is unique in that we created a balanced design in which not only all posers ived in 
the same region, but all judges also come from exactly the same region as the posers. Thi  study 
design, thus, purposely maximized familiarity and possible contact among the three e nic 
groups, which are known to decrease levels of the in-group advantage (Elfenbein & Ambady, 
2002a). Third, the number of secondary measures collected (response time, confidence ratings, 
and intensity ratings) is unique to a cross-cultural study of this sort. These measures, in turn, 
enabled us to expand on the primary recognition results. Finally, the moderating effects of 
empathy on cross-cultural emotion recognition have never previously been reported in th  
literature. 
Aims and Hypotheses 
The aims and hypotheses are described in detail below. Please se Data Analysis section 
for a description of the statistical procedures employed. 
Aim 1: To examine cross-ethnic differences in the recognition accuracy of facial and 
prosodic emotion expressions.  
Hypothesis 1. An interaction is expected to emerge between Judge Ethnicity and Poser 
Ethnicity, such that judges will show higher recognition accuracy rates for facial emotion 




compared to members of other ethnic groups (out-group). The same Judge Ethnicity by Poser 
Ethnicity interaction is expected to emerge for prosodic emotion expressions (Hypothesis 1b). 
Aim 2: To examine cross-ethnic differences in response times during recognition of 
facial and prosodic emotion expressions. 
Hypothesis 2. An interaction is expected to emerge between Judge Ethnicity and Poser 
Ethnicity, such that judges will have faster response times when identifying facial (Hypothesis 
2a) and prosodic (Hypothesis 2b) emotion expressions displayed by members of their own ethnic 
group (in-group) as compared to members of other ethnic groups (out-group). Faster response 
times are expected to reflect greater ease of processing and greater facility with the task. 
Aim 3: To examine whether perceived intensity of emotion expression differs as a 
function of group membership.   
Hypothesis 3. An interaction is expected to emerge between Judge Ethnicity and Poser 
Ethnicity, such that facial (Hypothesis 3a) and prosodic (Hypothesis 3b) emotion expressions 
displayed by in-group members will be perceived as more intense than emotion expressions 
displayed by out-group members. Higher intensity ratings are expected to reflect greater signal 
clarity of the facial and prosodic expressions. Thus, if an in-group advantage exists in emotion 
recognition accuracy, it is also expected to be reflected in perceived stimulus clarity. 
Aim 4: To examine whether perceived confidence in the recognition of emotion 
expressions differs as a function of ethnic group membership.   
Hypothesis 4. A Judge Ethnicity by Poser Ethnicity interaction is expected, reflecting a 
higher level of confidence in the recognition responses of facial (Hypothesis 4a) and prosodic 





Aim 5: To examine whether self-reported cognitive and emotional empathy affect 
cross-ethnic differences in facial and prosodic recognition accuracy. To our knowledge, the 
relationship between the in-group advantage in emotion recognition accuracy and empathy has 
not previously been explored. There are, therefore, no previous data on which to base our 
hypotheses. The in-group advantage has been proposed to derive primarily from greater 
familiarity and contact with one’s in-group as opposed to out-groups (Elfenbein & Ambady, 
2002a, 2002b). However, there is also evidence that a shared group-identity (such as being  
basketball player) may override ethnic in-group advantages (Thibault, Bourgeois, & Hess, 2006), 
which implies that the in-group advantage may have something to do with greater self-
identification with one’s in-group as opposed to out-groups. In the current study, potential 
differences due to familiarity and contact were greatly reduced by includi g posers and judges 
from the same multi-cultural environment. Thus, we hypothesized that if the in-group advant ge 
was observed, that advantage would, to some extent, be propagated by greater self-identificat on 
with the in-group. Because empathy involves a general ability to take another’s perspective, 
understand another’s mental state, show care and concern, and mirror another’s emotional sta e, 
we hypothesized that higher levels of empathy might override or reduce in-group effects. 
However, we hypothesized that higher levels of empathy might allow people to transcend the 
effects of group membership and decode emotion expressions with equal accuracy across the 
three ethnic groups. Because we used an empathy questionnaire that provided separate measures 
of cognitive and emotional empathy, we examined the effects of these two distinct, yet related 
empathy constructs on emotion recognition accuracy, separately.  
Hypothesis 5. When self-reported levels of cognitive empathy are controlled for, any Judge 




for facial emotion expressions (Hypothesis 5a) and prosodic emotion expressions (Hypothesis 
5b). As cognitive empathy (as measured by the CEEQ) involves the ability to effectiv ly read 
another’s mental state based on non-verbal cues, we further hypothesized that controlling fo  the 
effects of cognitive empathy would have greater effects on the in-group advant ge than 
emotional empathy, which focuses more on empathic concern and a tendency to mirror another’s 
emotional state. 
Hypothesis 6. When self-reported levels of emotional empathy are controlled for, any Judge 
Ethnicity by Poser Ethnicity interactions for facial emotion expressions (Hypothesis 6a) and for 




CHAPTER II.  
Methods 
Participants 
Three groups of participants were involved in this study: posers, consensus raters, and 
judges. Inclusion criteria for all participant groups were the following: 1) Self-identifying as 
either African American/Black American (BAm), Chinese American (CAm), or Caucasian/White 
American (WAm), 2) age 18 to 40 years, 3) and learned English before age 9. Recruitment 
occurred via two main channels: 1) Psychology students at Queens College and Brooklyn 
College could sign up through the Queens College Human Subjects Pool or the Brooklyn 
College Human Subjects Pool and receive course credit for their participation, nd 2) participants 
responded to flyers posted on the two College campuses and surrounding neighborhoods. In lieu 
of course credit, modest payment was offered for participation. 
Posers. A total of 66 participants were recruited to pose facial and prosodic emotion 
expressions (Phase I): 22 Black Americans (BAm; 10 men, 12 women), 21 Chinese Am ricans 
(CAm; 11 men, 10 women), and 23 White Americans (WAm; 11 men; 12 women). These 
participants will be referred to as posers hereafter. Following validation procedures in which 
consensus judges were asked to identify all emotion expressions produced by members of their 
own ethnic group (see description below), expressions from 62 posers were selected for us  in 
the study: 21 BAm (10 men and 11 women, mean age = 23.2 years, SD = 5.2, age span = 18-35 
years); 20 CAm (10 men and 10 women, mean age = 22.0 years, SD = 3.4, age span = 19-29 
years), and 21 WAm (10 men and 11 women, mean age = 20.1 years, SD = 2.5, age span = 18-28 
years). A one-way ANOVA indicated that there was a significant age difference between poser 




significantly younger than BAm posers (p < .05).  
Consensus raters. A total of 24 consensus raters participated in Phase II of this study: 8 
BAm (50% men, mean age = 27.0 years, SD = 2.9, age span = 23-30 years), 8 CAm (50% men, 
mean age = 23.3 years, SD = 4.3, age span = 19-28 years), and 8 WAm (50% men, mean age = 
22.6 years, SD = 2.8, age span = 19-27 years). Each group of consensus raters only identified 
emotion expressions produced by members of their own ethnic group (in-group). A one-way 
ANOVA indicated that there was a significant age difference between the ethnic groups: F(2,21) 
= 3.93, p = .04. Tukey’s HSD post-hoc test indicated that WAm consensus judges were 
significantly younger than BAm consensus judges (p < .05). As expressions were selected into 
the study based on the judgments of consensus judges, inclusion criteria consisted of the 
following in addition to the general inclusion criteria stated above: no history of majr
psychiatric, neurological, or medical disorder and no history of substance abuse. 
Judges. A total of 142 judges participated in Phase III of this study. However, a few
system malfunctions during stimulus presentations resulted in missing data, which occurred 
randomly across the facial and prosodic data. Thus, responses from a total of 137 judges (46 
BAm, 50% men; 45 CAm, 49% men; and 46 WAm, 50% men) were included in the study for 
facial data, and responses from a total of 137 judges (46 BAm, 50% men; 45 CAm, 51% men; 
and 46 WAm, 48% men) were also included for prosodic data (see Table 1).1 Of the total pool of 
142 judges, 132 judges contributed to both the facial and prosodic data sets, 5 judges contributed 
only to the facial data set, and 5 contributed only to the prosodic data set. This created very 
minor variations between the two data sets in participant demographics. A Judge Ethnicity [3] by 
Judge Gender [2] Analysis of Variance (ANOVA) indicated that there we no group differences 
                                                 
1 Based upon a power analysis with a medium effect size of 0.30, power of 0.80, and alpha of 0.05, a mini um of 




in age for either of the data sets (main effect of ethnicity, main effect o  gender, and ethnicity by 
gender interaction: all p > .05). Further, Chi-square analyses indicated that there were no 
significant differences between the number of men versus women across the 3 ethnicgroups (p > 
.05). 
Procedures 
Phase I: Collection of facial and prosodic stimuli. Posers were asked to display sad, 
fearful, angry, happy, and neutral facial and prosodic expressions. Facial expressions were 
photographed in color using a Canon G4 Powershot camera, with a uniform white background 
and uniform lighting for all pictures. Posers were asked to remove eyeglasses and to ensure that 
hair was not covering any part of their face over the eyebrows. Other than this, posers were not 
asked to change their appearance in any way. A series of two to five pictures was taken of each 
poser for each emotion condition. Prosodic expressions were digitally audio recorded using a 
Zoom H2 Portable Stereo Recorder in a quiet room. A series of two to four audio clips were 
recorded from each poser for each emotion condition.  
First, posers were asked to produce neutral expressions. For facial expressions, posers 
were asked to relax their facial muscles and look straight ahead. For prosodic expressions, posers 
were asked to read a short, semantically neutral sentence in a neutral tone of v ic , as though 
they were reading a statement about which they did not have any particular feelings. In order to 
help participants pose authentic emotion expressions, sad, fearful, angry, and happy emotional 
states were induced using validated emotion induction methods (Mayer, Allen, & Beauregard, 
1995). For each of these four emotions, posers read a short vignette (1-2 sentences long) 
describing an emotional situation while they listened to a musical excerpt prviously rated as 




were encouraged to allow themselves to become engrossed in the situation and to focus on the 
way that they would feel in the circumstances described. Those who reported not being abl  to 
connect with the particular situation presented to them were asked to think of a personal 
experience in which they felt the emotion in question. They were encouraged to focus on how 
they felt and reacted in the imagined/recalled situation. Posers were then asked to portray a facial 
emotion expression reflecting the emotional state that they felt in the specific situation.  Next, 
posers were asked to read a short neutral sentence in an emotional tone of voice, which reflects 
the emotion in question (i.e., sad, fearful, angry, or happy). Four neutral-content sentences of 
equal length and equivalent syntactic complexity from the New York Emotion Battery (NYEB; 
Borod, Welkowitz, & Obler, 1992) were used. The sentences were as follows:  1) She put it on 
the tray, 2) He went to walk the dog, 3) We saw it on TV, and 4) They found it in the room. The 
order of the four emotions was counterbalanced across the four sentences and across posers.  
After all expressions had been collected, photographic images were converted into bmp 
format and edited into 600 x 600 pixel photos using InfranView. Photographs only included the 
face and neck area, and care was taken to standardize the size and framing of faces across 
images.  Audio recordings were edited into short clips (approximately 2 seconds each) using 
Audacity 1.3.   
Phase II: Selection and validation of emotion expressions. Each consensus rater was 
only asked to identify expressions produced by posers who shared the rater’s ethnicity (in-group 
members). As two to three photographs and two to three audio recordings were obtained from 
each poser for each emotion, each rater was exposed to approximately 300 pictures and 300 
audio recordings. Expressions were presented in blocks of 20 stimuli, and short breaks wer 




was counterbalanced, and within each channel, expressions were presented in random order. 
Pictures were presented in the center of a computer screen until a response was made. Audio 
recordings were played once through high-quality headphones. Consensus raters were asked to 
identify the emotion portrayed from among the following choices: sad, fearful, angry, neutral, or 
happy. Because there was some chance of poser familiarity, consensus raters were a ked to 
indicate whether they recognized any of the posers and if so, the extent of their familia ity.2 
Responses from raters who had had conversations or any kind of regular contact with a particul r 
poser were not included in the analyses. Finally, consensus raters were asked to complete a 
demographic questionnaire (see Appendix A). 
Selection of emotion expressions. Consensus percentage rates were calculated for each 
expression identified by the 8 raters from each of the three ethnic groups (BAm, CAm, and 
WAm). The following criteria were used when selecting expressions for use in Phase III: 1) For 
each emotion, expressions displayed by 6 posers from each ethnic group (3 men and 3 women) 
were selected; 2) each expression had at least 75% consensus (i.e., 6 of 8 raters agreed on the 
emotion displayed and it matched the target emotion); 3) no poser was displayed more than 
twice; 4) the number of posers displayed twice did not differ between ethnic groups; 5) mean 
consensus rates for each emotion category did not differ significantly among the three ethnic 
groups; and 6) based on prior research (Borod et al., 1992; 1998), mean consensus rates for each 
emotion category was >80% to ensure adequate stimulus clarity. Based on these cri eria, 30 
facial expressions and 30 prosodic expressions were selected from each of the tree ethnic 
                                                 
2 Raters who recognized a particular poser were asked to select from the following five choices: 1) I have seen this 
person once or twice around campus/in the neighborhood, 2) I took a class with this person/have seen this person 
often but we have never spoken, 3) I have talked with this person a few times, 4) I know this person's name and 
consider myself an acquaintance, 5) I consider myself this person's friend and we talk often. If raters chose options 
3-5, their responses to that particular poser were excluded from the study. However, this only happened once for the 




groups, for a grand total of 90 facial expressions (see Table 3) and 90 prosodic expressions (see 
Table 4). For each emotion, there were no significant differences between the mean consensus 
rates for each of the 3 poser groups (BAm, CAm, and WAm).  
Phase III: Examination of in-group effects in emotion processing. Each judge was 
exposed to the 90 facial expressions and the 90 prosodic expressions selected for presentation (as 
described above). All stimuli were presented using DirectRT, which recordd all responses and 
response times. Facial and prosodic blocks were counterbalanced, and expressions within blocks 
were randomly presented. Each photograph was a 600 x 600 pixel picture of a facial expression, 
which was presented in the center of a computer screen for 2 seconds. Prosodic expressions w re 
played once through high-quality headphones. Judges were asked to identify the emotion 
portrayed as quickly and accurately as possible using the following forced-choice format: sad, 
fearful, angry, neutral, or happy. Response times were measured in milliseconds, fr m the time of 
initial stimulus presentation until a response was made. Following each identification response, 
judges were asked to rate the intensity of the expression on a 7-point Likert scale anging from 
“1-Very Weak” to “7-Very Strong.” They were also asked to indicate how cnfident they were 
with their identification response on a 7-point Likert scale anchored with “1-Not at All 
Confident” and “7-Very Confident.” Following all expression ratings, judges were ask d to 
indicate whether they recognized any of the posers and if so, their level of familiarity. Responses 
from judges who indicated regular contact with a particular poser were not included in th  
analyses (identical procedures were used for consensus raters; see description above). Finally, 
judges were asked to complete a demographic questionnaire (see Appendix), the Cognitive and 
Emotional Empathy Questionnaire (CEEQ; Rogers et al., 2008; Teague et al., 2010), Beck 




(BAI; Beck & Steer, 1993). 
 
Measures.  
Cognitive and Emotional Empathy Questionnaire. The Cognitive and Emotional Empathy 
Questionnaire (CEEQ; Rogers et al., 2008; Teague et al., 2010) is a 40-item self-report measure 
designed to assess both cognitive and emotional components of empathy.  The CEEQ yields two 
main scales, the Cognitive scale, which assesses the ability to recognize and understand another’s 
perspective, and the Emotional scale, which measures care and concern for other people. Each of 
the main scales is further divided into 2 subscales.  The Cognitive scale is comprised of the 
Mental State Perception (MSP) subscale and the Perspective Taking (PT) subscale, whereas the 
Emotional scale is comprised of the Mirroring (MIR) subscale and the Empathic Concern (EC) 
subscale.  Participants respond to each item on the CEEQ using a 5-point Likert scale, anging 
from “Not True at All” (0) to “Very True” (4).  Scores are calculated for the individual scales and 
subscales by summing the items belonging to that section.  In addition, a total scale score is 
calculated by summing the responses for all the items (possible range: 0-160).  Negatively 
worded items are reverse-scored. 
Beck Depression Inventory-II. The Beck Depression Inventory-II (BDI-II; Beck, Steer, & 
Brown, 1996) is a widely used self-report measure of depressive symptomatology.  The 
questionnaire consists of 21 symptom groups. For each symptom, participants are asked to 
choose one of four statements indicating how they have felt over the past two weeks.  Th  
statements range in severity and each statement is assigned a score ranging f om 0 (indicating the 
least severity) to 3 (indicating the most severity). A total score is calculated by summing the 




Beck Anxiety Inventory. The Beck Anxiety Inventory (BAI; Beck & Steer, 1993) is a 
widely used self-report measure of anxiety consisting of 21 common symptoms.  Participants are 
asked to indicate how much they have been bothered by each symptom over the past week on a 
4-point scale ranging from “Not at All” (0) to “Severely” (3).  A total score is calculated by 
summing the responses for all the symptoms (possible range: 0-63). 
Data Analyses 
 Normality assessment. Before conducting statistical analyses, distributions for each 
variable in the study were examined and assessed for normality using Kolmogorov Smi nov’s 
test. Variables that deviated significantly from the normal curve, as me ured by a significant 
Kolmogorov Smirnov test, were arithmetically transformed to attempt to normalize the 
distribution. 
Participant demographics. To examine possible differences in demographic variables 
and questionnaire data, Judge Ethnicity (3) by Judge Gender (2) ANOVAs were performed for 
the following dependent variables: Judge Age (in years), BDI-II scores, BAI scores, CEEQ total 
score, CEEQ Cognitive Scale score, and CEEQ Emotional Scale score. Significant main effects 
were followed up with Tukey’s Honestly Significant Difference (HSD) post-hoc test. 
Statistics specific to aims and hypotheses. Statistical analyses were conducted for each 
of the aims and hypotheses. The same Judge Ethnicity (3) by Judge Gender (2) by Poser
Ethnicity (3) by Emotion (5) mixed Analysis of Covariance (ANCOVA), where the last two 
variables were within-subjects factors and the BDI-II and BAI scores were used as covariates, 
were carried out for Aims 1-5. The different dependent variables are described separately for 
each aim below. When Mauchly’s Test of Spericity indicated significant results, the Greenhouse-




comparisons with Sidak adjustments for multiple comparisons. Significant two-way interactions 
were followed up with multiple one-way ANCOVAs and Sidak adjustments for multiple 
comparisons. To examine three- and four-way interactions, two-way Judge Ethnicity by Poser 
Ethnicity ANCOVAs were conducted as this was the effect of principal interest. Significant two-
way interactions were then followed up with one-way within-subjects Poser Ethnicity 
ANCOVAs or one-way between-subjects Judge Ethnicity ANCOVAs. The level of significance 
was set to p < .05 for all analyses. Because of the sheer number of main effects and interactions 
obtained from the various analyses, only significant effects will be mentioned within the Results 
section.   
Aim 1. To examine cross-ethnic differences in the recognition accuracy of facial and 
prosodic emotion expressions.  
The 3 x 2 x 3 x 5 mixed ANCOVA was carried out on the arcsine-transformed mean 
unbiased hit rate data for facial stimuli (Hypothesis 1a) and on the mean unbiased hit rate data 
for prosodic stimuli (Hypothesis 1b).  
Aim 2. To examine cross-ethnic differences in response times during recognition of 
facial and prosodic emotion expressions.  
The 3 x 2 x 3 x 5 mixed ANCOVA was carried out on the log-transformed response time 
data for facial emotion recognition (Hypothesis 2a) and on the log-transformed respons  time 
data for prosodic emotion recognition (Hypothesis 2b).  
Aim 3: To examine whether perceived intensity of emotion expression differs as a 
function of group membership.   
The 3 x 2 x 3 x 5 mixed ANCOVA was carried out on the mean emotion intensity ratings 




the prosodic emotion expressions (Hypothesis 3b).  
Aim 4: To examine whether perceived confidence in the recognition of emotion 
expressions differs as a function of ethnic group membership.   
The 3 x 2 x 3 x 5 mixed ANCOVA was carried out on the mean confidence ratings for the 
facial emotional recognition responses (Hypothesis 4a) and on the mean square root-transf rmed 
confidence ratings for the prosodic emotional recognition responses (Hypothesis 4b).  
Aim 5: To examine whether self-reported cognitive and emotional empathy affect cross-
ethnic differences in facial and prosodic recognition accuracy. 
In testing Hypothesis 5, the CEEQ Cognitive Scale score was used as an addition l 
covariate in the analysis described in Aim I (Judge Ethnicity [3] by Judge Gender [2] by Poser 
Ethnicity [3] by Emotion [5] mixed Analysis of Covariance (ANCOVA) where th  last two 
variables were within-subjects factors, and BDI-II and BAI scores were usd as covariates). This 
was done using two separate dependent variables: the arcsine-transformed mean unbiased hit rate 
for facial stimuli (Hypothesis 5a) and the arcsine-transformed mean unbiased hit rate for 
prosodic stimuli (Hypothesis 5b). 
In testing Hypothesis 6, the CEEQ Emotional Scale was used as an additional covari te 
in the analysis described in Aim I (Judge Ethnicity [3] by Judge Gender [2] by Poser Ethnicity 
[3] by Emotion [5] mixed Analysis of Covariance (ANCOVA) where the last two variables were 
within-subjects factors, and BDI-II and BAI scores were used as covariates). Again, this was 
conducted separately using the arcsine-transformed mean unbiased hit rate for facial stimuli 
(Hypothesis 6a) and for the arcsine-transformed mean unbiased hit rate for prosodic stimul  







Tests of normality. As all key analyses involved ethnicity and gender, Kolmogorov-
Smirnov tests of normality were performed separately for Judge Ethnicity by Judge Gender.  
Background variables. For background variables (BDI-II, BAI, CEEQ Emotional Scale, 
and CEEQ Cognitive Scale), 20 of 30 distributions (67%) were normally distributed (see Tabl  
5). Attempts to normalize the rest of the distributions through arithmetic transfo mations (square 
root, natural logarithm, and reverse score) did not further normalize the data.  
Emotion recognition. For facial and prosodic recognition accuracy, Wagner’s (1993) 
unbiased hit rate with arcsine transformation was used. Many researchers have argued that using 
traditional percentage accuracy hit-rate scores incorporates a bias into measures of accuracy in 
categorical judgment studies (e.g., Banse & Scherer, 1996; Elfenbein, Mandal, Amb dy, 
Harizuka, & Kumar, 2002; Wagner, 1993). For instance, if a participant labels all xpressions 
produced by a certain group as “fearful,” regardless of the intended emotion, traditional hit-rates 
would reflect 100% identification accuracy for fearful expressions although the participant had 
not demonstrated any ability to discriminate between different emotions. Wagner (1993) 
proposed the unbiased hit rate as the most conservative measure of recognition accuracy in 
categorical judgment studies. The unbiased hit rate is the hit-rate multiplied by 1 minus the rate 
of false alarms, normalized using the arcsine transformation. Kolmogorov-Smirnov tests of 
normality were performed separately for Judge Ethnicity by Judge Gender on the verall mean 
unbiased hit rate variables (for BAm, CAm and WAm posers). Of the 18 face variables, 17 




(94.4%) were normal in distribution (see Table 6). Therefore, we proceeded to use parametric 
analyses on these variables.  
Response time. Only response times associated with correct recognition responses were 
included in data analyses. For response time variables associated with facial and prosodic 
recognition, the raw data distributions were largely negatively skewed. However, following 
transformations using the natural logarithm, 18 of 18 (100%) facial response time variables and 
17 of 18 (94.4%) prosodic response time variables were normal in distribution (see Table 7).    
Emotion intensity. Of 18 facial emotion intensity variables, 16 were normally distributed. 
When these variables were transformed using the natural logarithm, all 18 (100%) conformed to 
the normal distribution. Thus, for the facial channel, logarithmically transformed intensity 
variables were used. Prosodic intensity variables did not need to be transformed as all 18 were 
normally distributed (see Table 8). 
Confidence in recognition responses. For confidence in facial recognitions, 16 of 18 
variables were normally distributed. As data transformations (natural logarithm and square root) 
did not further normalize the facial confidence data, raw scores were used in data aalyses. For 
prosodic confidence variables, 18 of 18 (100%) variables were normally distributed following a 
square root transformation; therefore, square root-transformed prosodic confidence variables 
were used in the analyses (see Table 9).  
Demographic characteristics of judges. To examine whether there were cross-ethnic 
differences in demographic variables, a Judge Ethnicity [3] by Judge Gender [2] factorial 
ANOVA was run separately on each of the following variables: BDI-II total score, BAI total 
score, CEEQ Cognitive Scale score, CEEQ Emotional Scale score, and CEEQ total score. There 




Tukey’s HSD post-hoc tests indicated that BAm judges reported significantly lower symptoms of 
depression (BDI-II scores) and anxiety (BAI scores) than WAm judges. Thre was no significant 
main effect of Gender (see Table 11), and there were no significant Ethnicity by Gender 
interactions for these variables (all p > .05). However, as there were significant differences as a 
function of Judge Ethnicity and this was a variable of principal interest, BDI-II and BAI scores 
were used as covariates in all of the analyses conducted for Aims 1-5. Regarding empathy scores, 
there was a significant main effect of Ethnicity in CEEQ Cognitive Scores (see Table 10). 
Tukey’s HSD post-hoc tests indicated that BAm judges reported significantly higher levels of 
cognitive empathy than WAm (p < .01) and CAm judges (p < .05). There was no main effect of 
Gender and no Ethnicity by Gender interactions (all ps > .05). For the CEEQ Emotional Score, 
there was a significant main effect of Gender (p < .001); women reported significantly higher 
levels of emotional empathy than men. However, there was no main effect of Ethnicity nor was 
there an Ethnicity by Gender interaction (p > .05; see Table 11). 
Aim 1. To examine cross-ethnic differences in the recognition accuracy of facial and 
prosodic emotion expressions. 
Facial emotion recognition accuracy. To examine cross-ethnic differences in facial 
emotion recognition accuracy, a Judge Ethnicity [3] by Judge Gender [2] by Poser Ethnicity [3] 
by Emotion [5] mixed ANCOVA, with the last two variables as within-subjects factors and with 
BDI-II and BAI scores as covariates, was performed on the arcsine-transformed unbiased hit rate 
data for facial recognition.  
Hypothesis 1a: In-group advantage in facial emotion recognition. In testing the 
hypothesis of a possible in-group advantage, an interaction between Judge Ethnicity and Poser 




across the four-way ANCOVAs carried out for Aims 1-4, please see Table42. There was a trend 
for a Judge Ethnicity by Poser Ethnicity interaction, F(4,258) = 2.33, p = .06, ηp
2 = .04 (see 
Figure 1). To examine the interaction, three separate ANCOVAs on Poser Ethnicity were 
conducted (with BDI-II and BAI scores as covariates). These analyses indicated that all groups 
of judges had the highest accuracy rates for expressions produced by WAm posers: BAm judges 
had significantly higher accuracy rates for WAm as compared to BAm expressions (p < .05), and 
both CAm and WAm judges had significantly higher accuracy rates for WAm as compared to 
BAm or CAm expressions (p < .01). To further characterize group differences, ANCOVAs on 
Judge Ethnicity (with BDI-II and BAI scores as covariates) were also carried out comparing 
judges on mean recognition accuracy for facial expressions produced by BAm, CAm and WAm 
posers. BAm, CAm and WAm judges identified facial expressions produced by WAm and CAm 
posers with similar accuracy (p > .05). However, BAm judges recognized BAm emotion 
expressions with significantly higher accuracy than CAm judges; thus, providing partial support 
for Hypothesis 1a. 
The Judge Ethnicity by Poser Ethnicity interaction was further qualified by a significant 
four-way Judge Ethnicity by Judge Gender by Poser Ethnicity by Emotion interaction, F(13.6, 
875.6) = 1.72, p < .05, ηp
2 = .03 (see Figure 2). To examine the four-way interaction, six Judge 
Ethnicity (3) by Poser Ethnicity (3) ANCOVAs were carried out, examining each emotion for 
men and women separately. Significant interactions were then followed up with a one-way Poser 
Ethnicity [3] within-subjects ANCOVA and/or a one-way between-subjects Judge Ethnicity [3] 
ANCOVA.  
Angry. There was a significant Judge Ethnicity by Poser Ethnicity interaction for men 




men, one-way Poser Ethnicity ANCOVAs were conducted, and pairwise comparisons indicated 
that CAm men had significantly lower accuracy rates for angry expressions produced by BAm 
posers than CAm (p < .05) and WAm (p < .01) posers. Further, WAm men had significantly 
higher accuracy rates for angry expressions produced by WAm than BAm posers (p < .05). 
Fearful. There were no significant Judge Ethnicity by Poser Ethnicity interactions for 
either men or women (p > .05). However, there was a significant main effect of Poser Ethnicity 
for men, and pairwise comparisons indicated that fear expressions produced by WAm posers 
were judged significantly more accurately by male judges overall than were fear expressions by 
CAm (p < .01) and BAm posers (p < .05).3 
Sad. There was a significant Judge Ethnicity by Poser Ethnicity interaction for women 
judging sad expressions (p < .01) but not for men (p > .05). First, three Poser Ethnicity 
ANCOVAs were carried out to examine the interaction for women; none of them was significant 
(p > .05). Next, three one-way Judge Ethnicity ANCOVAs were carried out separatly for sad 
expressions produced by BAm, CAm and WAm posers. These analyses indicated that BAm 
female judges had significantly higher accuracy rates than CAm female judges for sad 
expressions produced by BAm posers (p < .05). Conversely, CAm women had higher accuracy 
rates than did BAm and WAm women for sad expressions displayed by CAm posers.  
Neutral. There was a significant Judge Ethnicity by Poser Ethnicity interaction for 
women (p < .05) judging neutral expressions but not for men (p > .05). To examine this 
interaction, three Judge Ethnicity [3] between-subject ANCOVAs were carried out separately for 
                                                 
3 Although the non-significant Judge Ethnicity by Poser Ethnicity interaction suggested that there were no 
interesting group differences for fear facial expressions, we were interested in informally examining whether the 
types of identification errors that judges made would vary by Poser Ethnicity. Informal inspection of Table 16, 
which presents untransformed accuracy rates for Judge Ethnicity by Poser Ethnicity by Emotion, suggests that CAm 





neutral expressions produced by BAm, CAm, and WAm posers. BAm women recognized BAm 
neutral facial expressions with significantly higher accuracy than CAm or WAm women (p < 
.05).  
Happy. There was a significant Judge Ethnicity by Poser Ethnicity interaction for men (p 
< .05) judging happy expressions but not for women (p > .05). To examine the interaction for 
men, three Poser Ethnicity ANCOVAs were conducted. Pairwise comparisons indicated that 
CAm men had significantly higher accuracy rates for happy expressions pr duced by CAm than 
by WAm and BAm posers (p < .01), and higher accuracy rates for happy expressions by WAm 
than BAm posers (p < .05).  
Exploratory analyses: Facial emotion recognition data. Other significant effects not 
directly related to the main hypothesis were examined on an exploratory basis for further 
clarification of the data. There was a significant main effect of Judge Gender, F(1,129) = 21.57, 
p < .01, ηp
2  = .14; women had overall significantly higher accuracy rates than men (see Tabl  
12).  
There was also a significant main effect of Poser Ethnicity, F(2,258) = 20.42, p < .01, 
ηp
2= .14 (Table 13). Pairwise analyses indicated that facial expressions displayed by WAm posers 
were recognized with significantly greater accuracy than CAm and BAmexpressions (p < .01), 
and CAm expressions were recognized with significantly higher accuracy than BAm expressions 
(p < .01).  
There was a significant main effect of Emotion, F(3.5, 449.7) = 81.53, p < .01, ηp
2= .39 
(Table 14). Happy facial expressions were recognized with significantly greater accuracy than all 
other emotions (p < .01), and sadness was recognized with significantly lower accuracy than all 




These main effects were qualified by a Poser Ethnicity by Emotion interaction, F(6.8, 
875.6) = 4.27, p < .01, ηp
2 = .03 (Table 15). To examine the Poser Ethnicity by Emotion 
interaction, five ANCOVAs were conducted, separately for each emotion. Angry a d sad 
expressions produced by WAm posers were recognized with significantly greater accuracy than 
those produced by BAm or CAm posers (all ps < .05). Fear displayed by BAm posers was 
recognized with significantly lower accuracy than fear expressions produced by CAm and WAm 
(p < .05). Finally, neutral and happy expressions displayed by CAm were recognized with 
significantly greater accuracy than those produced by WAm and BAm posers (all ps < .01), and 
WAm neutral and happy expressions were recognized more accurately than these expressions 
produced by BAm posers (ps < .05). 
Prosodic emotion recognition. An identical Judge Ethnicity [3] by Judge Gender [2] by 
Poser Ethnicity [3] by Emotion [5] mixed ANCOVA, with BDI-II and BAI scores as covariates, 
was conducted on the unbiased hit rate for the prosodic emotion recognition accuracy data. 
Hypothesis 1b: In-group advantage in prosodic emotion recognition. Contrary to the in-
group advantage hypothesis, there was no significant interaction between Judge Ethnicity and 
Poser Ethnicity for prosodic expressions, F(3.4, 222.2) = .28, p = .87, ηp
2 = .004, nor were there 
any significant three-way or four-way interactions involving these variables nd Judge Gender or 
Emotion.  Thus, there was no support for an in-group advantage in recognizing prosodic emotion 
expressions. 
Exploratory analyses: Prosodic emotion recognition data. The overall mixed ANCOVA 
revealed a significant main effect of Judge Ethnicity, F(2,129) = 4.49, p = .01, ηp 
2 = .07 (see 
Table 17). Tukey’s HSD analyses revealed that WAm judges were overall significantly more 




significant between-subject main effect of Judge Gender, F(1, 129) = 12.09, p < 0.01, ηp
2= .09 
(see Table 18); women were significantly more accurate in their prosodic accuracy judgments 
than were men.  
There was also a significant main effect of Poser Ethnicity, F(1.7, 222.2) = 49.83, p < .01, 
ηp
2 = .28 (see Table 19). Pairwise analyses indicated that prosodic expressions produced by 
WAm posers were identified significantly more accurately, regardless of judge ethnicity, than 
expressions by BAm or CAm posers (p  < .05) and expressions by BAm posers were identified 
significantly more accurately than those produced by CAm posers (p < .05).  
There was also a significant effect of Emotion, F(3.3, 420.7) = 13.29, p < .01, ηp
2 = .09 
(see Table 20). Pairwise comparisons revealed that angry and happy prosodic expressions were 
identified significantly more accurately than other expressions (ps < .01), whereas neutral 
expressions were identified with significantly lower accuracy rates than the emotion expressions 
(ps < .01). These effects were further qualified by a significant Poser Ethnicity by Emotion 
interaction, F(5.6, 726.4) = 3.34, p < .01, ηp
2 = .03 (see Figure 3). To examine this interaction, a 
Poser Ethnicity [3] ANCOVA was carried out, separately for each emotion. Fearful, sad, neutral, 
and happy expressions produced by WAm posers were identified with significantly higher 
accuracy than those displayed by BAm or CAm posers (all ps < .05). Angry expressions 
produced by WAm and BAm posers were identified significantly more accurately than those 
produced by CAm posers (ps < .05).  
Aim 2. To examine cross-ethnic differences in response times during recognition of facial 
and prosodic emotion expressions. 
Response time for facial emotion recognition. To examine cross-ethnic differences in 




Ethnicity [3] by Emotion [5] mixed ANCOVA, where the last two variables were within-subjects 
factors and with BDI-II and BAI scores used as covariates, was carried out on response time data 
(transformed with the natural logarithm) for facial emotion recognitions.  
Hypothesis 2a: In-group advantage in response time for facial emotion recognition. 
There was no significant two-way Judge Ethnicity by Poser Ethnicity interaction, F(3.3, 211) = 
.71, p = .56, ηp
2 = .01. Further, none of the three-way or four-way interactions involving those 
variables was significant (all ps > .05). Therefore, we found no support for an in-group 
advantage in response times to facial emotion recognitions. Please refer to Table 42 for a 
summary of effects and interactions across Aims 1-4. 
Exploratory analyses: Response time for facial emotion recognition data. There was a 
significant main effect of Poser Ethnicity, F(1.7, 211) = 6.78, p < .01, ηp
2 = .05 (see Table 22); 
such that response times were, overall, significantly shorter for recognitions of facial expressions 
produced by WAm posers than by CAm or BAm posers (p < .05), and response times for CAm 
expressions were significantly shorter than for expressions produced by BAm posers (  < .05). 
There was also a significant main effect of Emotion, F(3.7, 469) = 41.77, p < .01, Partial ηp
2 = 
.25 (see Table 23); happy expressions were identified significantly faster than all other emotions 
(p < .01) and fear expressions were identified significantly slower than all other emotions (p < 
.05). 
These effects were further qualified by a Poser Ethnicity by Emotion interaction, F(5.1, 
644.3) = 2.49, p = .03, ηp
2 = .02 (see Table 24). To explore this two-way interaction, a Poser 
Ethnicity ANCOVA was run, separately for each emotion. These analyses indicated that angry 
expressions produced by WAm posers were identified significantly faster  than were those 




were significantly shorter than to those produced by BAm posers (p < .01).  
Response time for prosodic emotion recognition. To examine cross-ethnic differences 
in response time ratings for prosodic identifications, the same four-way Judge Ethnicity [3] by 
Judge Gender [2] by Poser Ethnicity [3] by Emotion [5] mixed ANCOVA, with BDI-II and BAI 
scores as covariates, was carried out on response time data (transformed with the natural 
logarithm) for prosodic emotion recognitions.  
Hypothesis 2b: In-group advantage in response time for prosodic emotion recognition. 
There was a significant Judge Ethnicity [3] by Poser Ethnicity [3] by Emotion [5] i teraction, 
F(14.1, 839.1) = 2.04, p = .01, ηp
2 =.03 (see Figure 4). To explore this three-way interaction, a 
two-way Judge Ethnicity by Poser Ethnicity mixed ANCOVA was run, separately for each 
emotion. There were significant interactions for angry and neutral expressions (p < .05), which 
were followed up with one-way Poser Ethnicity ANCOVAs, separately for each Judge Ethnicity. 
These indicated that WAm judges had significantly shorter response times when recognizing 
angry prosodic expressions produced by WAm as compared to CAm posers (p < .01); however, 
WAm judges had significantly longer response times for neutral expressions produced by WAm 
as compared to CAm posers (p < .05). Therefore, overall, there was weak support for the in-
group advantage hypothesis in response time for prosodic recognitions.  
Exploratory analyses: Response time for prosodic emotion recognition. There was a 
significant main effect of Emotion, F(4,476) = 28.71, p < .01, ηp
2 = .19 (see Table 25). Pairwise 
comparisons indicated that happy and neutral prosodic expressions were recognized sificantly 
faster than each of the other emotions (p < .01), and response times to fearful and angry 
expressions were significantly shorter than to sad expressions (all p < .05). This main effect was 





2 = .03 (see Table 26), which was examined by running five within-subjects Poser Ethnicity 
ANCOVAs on Poser Ethnicity, separately for each emotion. These analyses indicated that 
response times to fearful expressions produced by BAm posers were significantly shorter than to 
fearful expressions produced by WAm or CAm posers (all ps < .05). However, sad expressions 
produced by WAm posers were identified significantly faster than those displayed by BAm 
posers (p < .01).   
Aim 3: To examine whether perceived intensity of emotion expression differs as a function 
of group membership.   
Emotion intensity ratings of facial emotion expressions. To examine cross-ethnic 
differences in emotion intensity ratings of facial expressions, a four-way Judge Ethnicity [3] by 
Judge Gender [2] by Poser Ethnicity [3] by Emotion [5] mixed ANCOVA, where the last two 
variables were within-subjects factors and with BDI-II and BAI scores used as covariates, was 
carried out on log-transformed facial intensity ratings.  
Hypothesis 3a: In-group advantage in facial emotion intensity ratings. Just as before, 
the primary effect of interest involved a Judge Ethnicity by Poser Ethnicity interaction. Table 42 
presents a summary of effects and interactions across Aims 1-4. There was a significant Judge 
Ethnicity by Poser Ethnicity interaction, F(4, 258) = 3.15, p = .01, ηp
2 = .05 (see Figure 5). To 
examine the interaction, Poser Ethnicity ANCOVAs were conducted, separatly for each judge 
group. All judge groups rated expressions produced by CAm posers as significantly more intense 
than expressions produced by BAm or WAm posers (all ps < .01). In an attempt to capture the 
interaction, Judge Ethnicity ANCOVAs were also conducted, separately for each Poser Ethnicity. 
These indicated that BAm judges rated expressions produced by BAm posers as significantly 




CAm or WAm expressions. This two-way interaction was further qualified by a three-way Judge 
Ethnicity by Poser Ethnicity by Emotion interaction, F(14.6, 939.9) = 1.93, p = .019, ηp
2 = .03 
(see Figure 6). To examine this three-way interaction further, five Judge Ethnicity [3] by Poser 
Ethnicity [3] ANCOVAs were carried out, separately for each emotion. Significant interactions 
were then followed up with one-way ANCOVAs on Poser Ethnicity. If these analyses were not 
significant, one-way ANCOVAs on Judge Ethnicity were conducted to describe differences 
reflected in the significant interaction.  
Angry. There was no Judge Ethnicity by Poser Ethnicity interaction (p > .05) for angry 
expressions.  
Fearful. There was a significant Judge Ethnicity by Poser Ethnicity interaction (p < .05) 
for fearful expressions. Further analyses indicated that BAm judges rated facial fe r expressions 
displayed by BAm posers as significantly more intense than CAm and WAm expressions (p < 
.05). WAm judges also rated BAm fear expressions as more intense than WAm and CAm 
expressions, and expressions by WAms were considered significantly more intense than those 
produced by CAm (all ps < .05).   
Sad. There was no Judge Ethnicity by Poser Ethnicity interaction (p > .05) for sad 
expressions.  
Neutral. There was a significant Judge Ethnicity by Poser Ethnicity interaction (p < .05) 
for neutral expressions. Further analyses indicated that BAm judges rated neutral expressions 
displayed by WAm posers as less intense than those posed by BAm or CAm (p < .05). CAm and 
WAm judges rated CAm expressions as significantly more intense than BAm or WAm 





Happy. There was a trend for a Judge Ethnicity by Poser Ethnicity interaction (p = .059). 
Further analyses indicated that BAm, CAm and WAm judges all rated happy exressions 
produced by CAm posers as significantly more intense than those produced by WAm or B
posers (all ps < .01), and expressions by WAm posers were rated as more intense than those 
produced by BAm posers (all ps < .05). 
Exploratory analyses: Facial emotion intensity ratings. Other significant effects from 
the overall mixed ANCOVA were further examined on an exploratory basis. There was a 
significant main effect of Judge Ethnicity, F(2, 129) = 3.79, p = .03, ηp
2 = .06 (see Table 27);  
pairwise analyses indicated that CAm judges rated the overall emotion intensity of facial 
expressions as significantly lower than BAm judges (p < .05). There was also a significant main 
effect of Judge Gender, F(1, 129) = 5.26, p = .02, ηp
2 = .04 (see Table 28). Overall, women rated 
the facial expressions as more emotionally intense than did men.  
The main effects of Poser Ethnicity, F(2, 258) = 18.53 p < .01, ηp
2 = .13 (Table 29), and 
of Emotion, F(2.99, 385) = 36.15, p < .01, ηp
2 = .22 (Table 30), were both significant. Pairwise 
comparisons indicated that judges rated facial expressions produced by CAm posers as more 
emotionally intense than expressions produced by WAm posers (p < .05). Further, happy facial 
expressions were rated as significantly more emotionally intense than all other emotions (p < 
.01), whereas sad expressions were evaluated as significantly less intense than neutral, angry, and 
happy expressions (all ps < .01). These effects were further qualified by a Poser Ethnicity by 
Emotion interaction, F(7.3, 939.9) = 41.72, p < .01, ηp
2 = .24 (Table 31). Pairwise comparisons 
indicated that angry and happy expressions produced by CAm posers were considered 
significantly more intense than those produced by WAm and BAm posers (p < .01), and WAm 




(p < .01). In contrast, fearful expressions produced by BAm posers were rated as significantly 
more intense than WAm and CAm fearful expressions (p < .01), and WAm fearful expressions 
were rated as more intense than those produced by CAm posers (p < .05). Finally, sad 
expressions produced by WAm posers were considered significantly more intensetha  those 
produced by BAm and CAm posers (p < .01), and BAm sad expressions were evaluated as 
significantly more intense than CAm expressions (p < .01).  
Emotion intensity ratings of prosodic expressions. To examine cross-ethnic differences 
in emotion intensity ratings of facial expressions, a four-way Judge Ethnicity [3] by Judge 
Gender [2] by Poser Ethnicity [3] by Emotion [5] mixed ANCOVA, with BDI-II and BAI scores 
as covariates, was carried out on the prosodic intensity ratings.  
Hypothesis 3b: In-group advantage in prosodic emotion intensity ratings. There was no 
significant two-way Judge Ethnicity by Poser Ethnicity interaction, F(4 258) = 1.55, p = .19, ηp
2 
= .02, nor were any of the three-way or four-way interactions involving these two variables 
significant (all ps > .05).  Thus, there was no evidence to support an in-group advantage for 
prosodic emotion intensity ratings. 
Exploratory analyses: Prosodic emotion intensity ratings. There was a significant main 
effect of Poser Ethnicity, F(2, 258) = 36.79, p = .000, ηp
2 = .22 (see Table 32). Pairwise 
comparisons indicated that prosodic expressions produced by WAm posers were rated as 
significantly more intense than those produced by BAm and CAm posers (p < .01), and BAm 
expressions were evaluated as significantly more intense than CAm expressions (p < .01). There 
was also a significant main effect of Emotion, F(2.6,339.4) = 12.46, p = .01, ηp
2 = .09 (see Table 
33). Pairwise analyses revealed that angry prosodic expressions were rated as significantly more 




were rated as significantly less intense than each of the other emotions (ps < .05).  
These main effects were further qualified by a significant Poser Ethnicity by Emotion 
interaction, F(8, 1032) = 14.51, p < .01, ηp
2 =.10 (see Table 34), which was examined with five 
ANCOVAs on Poser Ethnicity, separately for each emotion. Pairwise comparisons indicated that 
angry expressions produced by WAm posers were rated as significantly more intense than those 
produced by BAm or CAm posers (ps < .01), and BAm fearful expressions were evaluated as 
more intense than CAm expressions (p < .01). Sad expressions produced by CAm posers were 
rated as significantly less intense than those produced by WAm or BAm posers (ps < .01); 
neutral expressions by WAm posers were rated as significantly more intense than those by BAm 
or CAm posers (ps < .01), and happy expressions produced by BAm posers were rated as 
significantly less intense than those produced by WAm or CAm posers (ps < .01).   
Aim 4: To examine whether perceived confidence in the recognition of emotion expressions 
differs as a function of ethnic group membership.   
Confidence ratings for facial emotion recognition responses. To examine cross-ethnic 
differences in confidence ratings for the facial emotion recognitions, a four-way Judge Ethnicity 
[3] by Judge Gender [2] by Poser Ethnicity [3] by Emotion [5] mixed ANCOVA, with BDI-II 
and BAI scores were used as covariates, was carried out on facial confidence ratings.  
Hypothesis 4a: In-group advantage in confidence ratings for facial emotion 
recognition responses. There was a significant Judge Ethnicity by Poser Ethnicity interaction for 
mean confidence ratings, F(4, 258) = 3.55, p < .01, ηp
2 = .05 (see Figure 7). To examine this 
interaction, ANCOVAs on Poser Ethnicity were carried out separately for each judge ethnicity. 
Pairwise comparisons indicated that there were no significant differences for BAm judges (p > 




produced by WAm than their own in-group (p < .01), and WAm judges had significantly higher 
confidence ratings when identifying facial expressions produced by BAm and WAm posers (in-
group) as compared to CAm posers (p < .01).  
This two-way interaction was further qualified by a significant three-way Judge Ethnicity 
by Poser Ethnicity by Emotion interaction, F(14.2, 914.3) = 2.46, p < .01, ηp
2 = .04 (see Figure 
8). To explore this interaction, two-way Judge Ethnicity by Poser Ethnicity mixed ANCOVAs 
were run separately for each emotion. There were significant two-way Judge Ethnicity by Poser 
Ethnicity interactions for sad (p < .01), neutral (p < .05), and happy expressions (p < .05), which 
were then followed up with ANCOVAs on Poser Ethnicity, separately for each Judge Ethnicity 
and Emotion. For confidence in sad facial recognitions, BAm judges were significantly more 
confident when identifying WAm posers as compared to CAm posers (p < .05), and WAm judges 
were more confident when judging WAm and BAm posers as compared to CAm posers (s < 
.01). However, for neutral expressions, BAm, CAm and WAm judges were significantly less 
confident when rating WAm posers than BAm and CAm posers (all ps < .01). For happy 
expressions, BAm, CAm and WAm judges were all significantly less confident when judging 
CAm posers than BAm or WAm posers (ps < .01), and CAm judges were less confident when 
rating BAm than WAm posers (p < .01). These findings are especially interesting in that overall, 
happy expressions produced by CAm posers were identified with significantly greater accuracy 
than happy expressions produced by WAm or BAm posers (see above). To clarify the esults 
obtained for angry and fearful expressions, Poser Ethnicity ANCOVAs were also run. For angry 
expressions, all judge groups had significantly lower ratings of confidence when identifying 
angry expressions produced by CAm posers as compared to BAm or WAm posers (s < .001). 




expressions produced by BAm posers as compared to CAm or WAm posers (ps < .01). Please see 
Table 42 for a summary of significant effects and interactions associated with Aims 1-4. 
Exploratory analyses: Confidence ratings for facial emotion recognition responses. 
There was a significant main effect of Poser Ethnicity, F(2, 258) = 9.84, p < .01, ηp
2 = .07 (see 
Table 35). Overall, judges were significantly less confident when rating expressions produced by 
CAm than WAm or BAm posers (ps < .01). There was also a main effect of Emotion, 
F(3.3,421.1) = 5.62, p < .01, ηp
2 = .29 (see Table 36). Judges were significantly more confident 
when rating happy and neutral expressions than angry, sad, and fearful expressions (p  < .01). Of 
the negative emotions, judges were more confident when rating sad than angry or fearful 
expressions (ps < .05), and they were more confident identifying angry as compared to fearful
expressions (p < .05).  
These effects were qualified by a two-way Poser Ethnicity by Emotion interaction, F(7.1, 
914.3) = 43.31, p < .01, ηp
2 = .25 (see Table 37), which was further qualified by a three-way 
Judge Gender by Poser Ethnicity by Emotion interaction, F(7.1. 914.3) = 2.39, p = .02, ηp
2 = .02 
(see Table 38). The three-way interaction was examined by conducting 15 separate independent 
t-tests, comparing men and women on each Emotion and Poser Ethnicity. Women were 
significantly more confident when identifying happy expressions produced by BAm posers than 
were men, and women were also significantly more confident when identifying angry
expressions by WAm posers than were men (all ps < .05). 
Confidence in prosodic emotion recognition responses. To examine cross-ethnic 
differences in confidence ratings of prosodic emotion recognitions, a four-way Judge Ethnicity 
[3] by Judge Gender [2] by Poser Ethnicity [3] by Emotion [5] mixed ANCOVA, with BDI-II 





Hypothesis 4b: In-group advantage in confidence ratings for prosodic emotion 
recognition responses. There was no significant Judge Ethnicity by Poser Ethnicity interaction 
for mean confidence ratings in prosodic recognitions, F(3.8, 242.8) = 1.62, p = .17, ηp
2 = .03. 
The three- and four-way interactions involving Judge Gender and Emotion were also non-
significant (all ps > .05). 
Exploratory analyses: Confidence ratings for prosodic emotion recognition responses. 
There was a significant interaction between Judge Ethnicity and Judge Gender, F(2,129) = 5.23, 
p < .01, ηp
2 = .08 (Table 39), which was explored through two one-way ANCOVAs on Judge 
Ethnicity, separately for each gender. These analyses revealed that BAm women were 
significantly more confident in their prosodic recognitions than CAm women (p < .05). 
There was also a main effect of Poser Ethnicity, F(1.9,242.8) = 13.56, p < .01, ηp
2 = .10 
(Table 40), and a main effect of Emotion, F(3.8,486.2) = 3.32, p = .01, ηp
2 = .03 (see Table 41). 
Pairwise comparisons indicated that judges felt significantly more confident when rating WAm 
posers than BAm or CAm posers and they felt significantly more confident when rating BAm as 
compared to CAm posers (all ps < .01). Judges were also significantly more confident when 
recognizing happy and angry prosodic expressions than each of the other emotions (all ps < .01). 
These main effects were qualified by a two-way Poser Ethnicity by Emotion in eraction, F(7.1, 
916.7) = 3.71, p < .01, ηp
2 = .03, which was examined by conducting ANCOVAs on Poser 
Ethnicity, separately for each emotion. Pairwise comparisons showed that judges were 
significantly less confident when recognizing angry and fearful expressions produced by CAm 
posers than those produced by BAm or WAm posers (all ps < .01). Judges were also significantly 




produced by BAm or CAm posers (ps < .01). 
Aim 5: To examine whether self-reported cognitive and emotional empathy affects cross-
ethnic differences in facial and prosodic recognition accuracy. 
Effect of empathy on facial and prosodic emotion recognition. To examine whether 
empathy had an effect on cross-ethnic differences observed in facial emotion recognition 
accuracy or prosodic emotion recognition accuracy, the CEEQ Cognitive Scale score and the 
CEEQ Emotional Scale score were used separately as covariates in the original 3 x 2 x 3 x 5 
ANCOVAs described in Aim 1. 
Hypothesis 5a: Effect of covarying for cognitive empathy on facial recognition. When the 
CEEQ Cognitive Scale score was used as a covariate in the original 4-way ANCOVA, the trend 
effect of the Judge Ethnicity by Poser Ethnicity interaction became somewhat weaker: F(4,254) 
= 2.16, p = .08, ηp
2 = .03. However, the four-way Judge Ethnicity by Judge Gender by Poser 
Ethnicity by Emotion interaction remained relatively unchanged: F(13.6, 861,4) = 1.76, p = .04, 
ηp
2 = .03. Interestingly, the main effect of Poser Ethnicity and the 2-way Poser Ethnicity by 
Emotion interaction disappeared: F(2,254) = .96, p = .38, ηp
2 = .01, and F(6.8, 861,4) = 1.73, p = 
.10, ηp
2 = .01, respectively. These effects were replaced by a Judge Gender by Poser Ethnicity 
interaction, F(2, 861,4) = 2.94, p = .06, ηp
2 = .02. To investigate this newly observed interaction 
effect, Poser Ethnicity ANCOVAs were conducted, separately for men and women. However, 
neither of the analyses yielded significant results, suggesting that both men and women identified 
facial expressions produced by BAm, CAm, and WAm posers with similar accuracy. For a 
summary of main effects and interactions tested in Aim 5, please refer to Table 43.4 
Hypothesis 5b: Effect of covarying for cognitive empathy on prosodic recognition. There 
                                                 
4 For further clarification of how the covariate analyses with empathy scores changed the analyses tested in Aims 1-




were no significant Judge Ethnicity by Poser Ethnicity interactions in the original analysis and in 
controlling for the CEEQ Cognitive score, the two-way Judge Ethnicity by Poser Ethnicity 
interaction was still non-significant: F(3.7,210.7) = .33, p = .86, ηp
2 = .01; further, all three- and 
four-way interactions involving these 2 variables were still non-significant (p > .05). The 
between-subjects main effects of Judge Gender and Judge Ethnicity remained unchanged and 
still significant: F(1,125) = 10.78, p < .01, ηp
2 = .08, and F(2,125) = 4.29, p = .02, ηp
2 = .07, 
respectively. However, the previously strong two-way interaction between Poser Ethnicity and 
Emotion was no longer significant: F(5.6,702) = 1.25, p = .27, ηp
2 = .02. 
Hypothesis 6a: Effect of covarying for emotional empathy on facial emotion recognition. 
Controlling for the CEEQ Emotional Scale score had minimal effects on Judge Ethnicity by 
Poser Ethnicity interactions for facial emotion recognitions: There was still a trend effect for a 2-
way Judge Ethnicity by Poser Ethnicity, F(4,254) = 2.37, p = .05, ηp
2 = .04. The previously 
significant four-way Judge Ethnicity by Judge Gender by Poser Ethnicity by Emotion effect (at p 
= .049) was reduced to a trend effect: F(13.6, 861,8) = 1.66, p = .06, ηp
2 = .03. Interestingly, 
however, neither the previously strong main effect of Poser Ethnicity nor the 2-way Poser 
Ethnicity by Emotion interaction were significant when the CEEQ Emotional Scale was used as 
a covariate: F(2,254) = 1.08, p = .34, ηp
2 = .01 and F(6.8,861.8) = 1.08, p = .37, ηp
2 = .01, 
respectively.  
Hypothesis 6b: Effect of covarying for emotional empathy on prosodic emotion 
recognition. Covarying for the CEEQ Emotional Scale score on prosodic recognition accuracy 
had essentially the same effects as covarying for the CEEQ Cognitive Scale score. The two-way 
Judge Ethnicity by Poser Ethnicity interaction remained non-significant: F(3.4, 222) = .251, p = 
.88, ηp




The previously strong main effect of Poser Ethnicity was reduced to a trend, F(1.7, 210.6) = 
2.91, p = .07, ηp
2 = .02, and the previously strong two-way Poser Ethnicity by Emotion 
interaction became non-significant: F(5.6, 694.4) = .80, p = .56, ηp
2 = .01. The main effect of 
Judge Gender and Judge Ethnicity remained unchanged and still significant: F(1,125) = 9.71, p < 
.01, ηp
2 = .07, and F(2,125) = 4.61, p = .01, ηp






Summary of Results 
The main goal of the current study was to investigate whether in-group recognition 
advantages would emerge among Black American (BAm), Chinese American (CAm), and White 
American (WAm) groups living in the New York City region, a decidedly ethnically diverse 
environment. Although many studies have examined cross-cultural differences in emotion 
recognition, fewer studies have investigated cross-ethnic differences amonggroups living in the 
same multi-cultural society. Thus, in this study, we were interested in minimizi g group 
differences by studying diverse ethnic groups living in the same region, with continuous 
opportunities for contact. In order to address the research question adequately, we created a 
balanced design, using naturalistic, salient facial and prosodic expressions diplayed by posers 
similar in meaningful characteristics to prospective judges.  
The study was divided into three phases. In Phase I, BAm, CAm, and WAm participants 
were asked to produce angry, fearful, sad, neutral, and happy facial and prosodic expressions. In 
Phase II, all the expressions were subjected to a validation process, whereby consensus judges 
were asked to identify in-group expressions. Based on carefully delineated criteria, only highly 
recognizable expressions were selected for inclusion. We further showed that there were no 
significant differences in the recognition accuracy rates obtained from consensus judges between 
the emotion expressions portrayed by the three different ethnic groups. In Phase III, we tested the 
presence of an in-group advantage in facial and prosodic emotion processing. In terms of facial 
emotion recognition, our results provided partial support for an in-group advantage, which was 




out-group advantage. Results from secondary measures, that is, response time for facial
recognition, intensity ratings, and confidence ratings for facial recogniti n responses, overall 
neither supported an in-group advantage nor the minority out-group advantage. The pattern of 
results for response time and intensity ratings suggests that the minority out-group advantage 
seen for emotion recognition accuracy cannot simply be explained by unequal task difficulty; 
that is, the WAm facial expressions were easier to recognize than BAm or CAm facial 
expressions. In terms of prosodic emotion recognition, there was no support for an in-group 
advantage. All ethnic groups had higher recognition rates for expressions produced by WAm 
posers as compared to expressions produced by CAm or BAm posers. Further, WAm judges had 
higher recognition rates than BAm and CAm judges. Intensity ratings for prosodic expressions 
were also overall higher for expressions produced by WAm posers than the other tw poser 
groups, raising the possibility that WAm prosodic expressions may have been easier to recognize 
than expressions produced by CAm or BAm posers, despite identical recognition rates by 
consensus judges in Phase II of the study.  
When controlling for cognitive and emotional empathy scores, covariate analyses further 
suggested that holding empathy scores constant had minimal effects on the in-group advantage in 
the facial channel. Interestingly, however, evidence of the minority out-group advantge 
disappeared. Finally, our findings demonstrated strong gender effects, wherein female judges had 
higher recognition accuracy rates and higher intensity ratings for both facial and prosodic 
expressions than male judges. 
Evidence of an In-group Advantage in Facial Emotion Processing  
Facial emotion recognition accuracy.  




study (i.e., BAm, CAm and WAm), there was partial evidence for an in-group advantage i  facial 
emotion recognition, which was mostly limited to BAm judges. Across all emotions, BAm 
judges identified BAm facial expressions with significantly greater accuracy than did CAm 
judges, and there was a trend effect for higher accuracy among BAm than WAm judges. A more 
nuanced picture emerged when emotion recognition was broken down by Judge Gender and 
Emotion. For angry, sad, and neutral expressions, BAm female judges had higher accuracy rates 
for expressions produced by BAm posers than did CAm or WAm female judges. Interesti gly, 
this in-group advantage for the recognition of angry, sad, and neutral expressions was ot seen 
among BAm male judges. Our results are partially consistent with previous reports of WAm 
judges having particular difficulty identifying angry expressions produce  by BAm posers 
(Nowicki, Glanville, & Demertzis, 1998); however, specific recognition difficulty of angry 
expressions produced by BAm posers has not been consistently reported (Wickline et al., 2009). 
It should be underscored that the above in-group advantage for BAm women was only seen on 
analyses examining differences between judges. 
Evidence of a minority out-group advantage. In a so-called “mutual in-group advantage,” 
each group of judges would have had higher accuracy hit rates for emotion expressions produced 
by in-group members as compared to the other two out-groups. This clear reversal pattern was 
not seen. As a matter of fact, when looking at expressions across emotions, all ethnic groups 
(BAm, CAm, and WAm judges) had the highest accuracy rates for expressions produced by 
WAm posers. This pattern is more suggestive of the so-called “minority out-group advantage” 
(e.g., Elfenbein & Ambady, 2002a; Kang & Lau, 2013), whereby groups that can be classified as 
minority groups (in this case, BAm and CAm) have higher recognition accuracy rates for 




members of their in-group. When broken down by emotion, all judge groups had the highest 
relative accuracy rates for negatively valenced emotions (angry, fearful, and sad expressions) 
produced by WAm posers.5 This was not the case for neutral or happy expressions, where there 
was a tendency for all judge groups to have the highest recognition rates for happy expressions 
produced by CAm posers. However, this effect was especially strong for CAm men who had 
significantly higher rates for happy expressions produced by CAm posers than those produced by 
BAm or WAm posers, thus suggesting a relative in-group advantage for CAm men recog izing 
happy expressions produced by in-group members.  
Between- versus within-group analyses. In sum, the interpretation of the above findings 
differs as a function of the method of analysis. When between-group analyses were employed, 
that is, when the accuracy rates of BAm, CAm, and WAm judges were compared for a specific 
group of posers, partial support for the in-group advantage was obtained. Across all emotions, 
BAm judges recognized BAm expressions with significantly higher accuracy th n CAm judges, 
and a trend effect was observed between BAm and WAm accuracy. When broken down by 
gender and emotion, an in-group advantage emerged for BAm women recognizing angry, sad, 
and neutral expressions produced by BAm posers, and for CAm men recognizing happy 
expressions produced by CAm posers.  
In contrast, when within-group analyses were employed, that is, when accuracy rates for 
facial expressions produced by BAm, CAm, and WAm posers were compared for a specific
judge group, results were consistent with the minority out-group hypothesis. Specifically, all 
judge groups had the highest accuracy rates for negatively valenced expressions produced by 
WAm posers as compared to those produced by BAm or CAm posers. Notably, the out-group 
                                                 
5 Post-hoc analyses did not always confirm the differences provided in these summary descriptions. When eff cts 




hypothesis was overall not supported for neutral or happy expressions, as all judge groups 
recognized these expressions produced by CAm posers with higher accuracy than those produced 
by BAm or WAm posers. Our findings of an out-group advantage for the negatively valenced 
emotions is consistent with Elfenbein and Ambady’s (2002a, 2002b) meta-analysis of the 
literature, in which they found stronger support for an out-group than an in-group advantage 
among balanced-design studies investigating ethnic groups living within the same nation. 
However, the inconsistent findings we observed are also highlighted by the results of a more 
recent study, in which research investigating ethnic groups within the same nation ws reviewed 
using a between-subjects method. Kang and Lau (2013) concluded that of 18 studies, only three 
studies (18%) supported an in-group advantage, 5 (29%) supported a minority out-group 
advantage, 8 supported a majority out-group advantage (47%; i.e., overall superior recognition 
accuracy rates among majority group members), and 1 study supported a mutual out-group 
advantage (i.e., all judge groups were better at recognizing out-group expressions).  
Kang and Lau (2013) further emphasized that within-group analyses can only support the 
out-group advantage if a study has ensured that the task difficulty is equal across expressions 
produced by different ethnic groups. In the present study, all expressions selected into the study 
were carefully validated (see description of Phase II Procedures). Importantly, the mean 
consensus rates for selected expressions did not differ by poser ethnicity or emotion. Thus, the 
task difficulty of selected expressions for in-group members should have been equal across 
expressions. Analyses of facial emotion intensity ratings provided below further support this 
interpretation.   
Response time for facial emotion recognition responses. The in-group advantage was 




emotion expressions, and confidence in emotion recognition responses. These secondary 
measures were obtained in an attempt to ascertain ease of processing (response time), signal 
clarity and task difficulty (intensity ratings), and subjective sense of task difficulty (confidence 
ratings). To our knowledge, only one study has investigated the in-group advantage in response 
times to facial expressions (Elfenbein & Ambady, 2003a), and one study has examin d cross-
cultural differences in confidence ratings in facial identifications (Beaupré & Hess, 2006).  
Our results indicated that there was no in-group advantage in response times for facial 
recognition, suggesting that judges were not processing in-group facial expressions fa ter than 
out-group expressions. These results are consistent with Elfenbein and Ambady’s (2003a) reports 
of no significant differences in response time to facial expressions between WAm and CAm 
judges. However, they reported in-group advantages for WAm and Chinese judges living in 
China, suggesting that greater cultural familiarity and contact increased the ease of processing 
cross-cultural stimuli. The absence of any differences between judge groups in our study further 
suggested that there were no differences in the ease of stimulus processing between the judge 
groups.  
Intensity ratings of facial emotion expressions. Overall, we found partial support for an 
in-group advantage in facial intensity ratings. When between-group intensity ratings were 
examined, BAm judges rated emotion expressions produced by BAm posers (their in-group) as 
significantly more intense than did CAm or WAm judges. In contrast, neither CAm nor WAm 
judges had higher intensity ratings for their in-group as compared to the other two out-groups. 
This pattern of relative favoritism for BAm judges is similar to what was observed for the facial 
recognition accuracy and provides partial support for an in-group advantage among BAm judges. 




advantage. Specifically, all judge groups rated facial expressions produced by CAm as more 
intense than those produced by BAm or WAm posers.  
When examined by emotion, the general pattern of results indicated that all groups of 
judges had higher intensity ratings for angry and happy expressions produced by CAm posers as 
compared to BAm and WAm posers. Moreover, all judge groups showed a general tendency 
toward higher intensity ratings for fearful expressions produced by BAm as compared to CAm or 
WAm posers, and a trend toward higher intensity ratings for sad expressions produced by WAm 
posers than CAm posers. These results are particularly important for furtherinterp etation of the 
facial recognition results, as higher intensity ratings usually did not go hand in hand with higher 
recognition accuracy rates in the present study. Specifically, for angry, fea ful, and sad facial 
expressions, the perceived stimulus intensity of specific emotions produced by BAm, CAm and 
WAm posers does not seem to explain why all judges, regardless of ethnicity, generally identified 
these negatively valenced expressions produced by WAm posers with higher accuracy than 
negatively valenced expressions produced by BAm or CAm posers. The interpretation of 
intensity ratings for neutral expressions is less clear.6 If intensity is interpreted as stimulus clarity, 
it is interesting to note that neutral expressions produced by WAm were rated as less intense than 
those produced by BAm or CAm posers. When contrasted with facial recognition accuracy, 
however, CAm and WAm neutral expressions were generally recognized with higher accuracy 
than BAm expressions. A different pattern was seen for happy expressions, as BAm, CAm, and 
WAm judges tended to have higher identification accuracy of happy expressions produced by 
CAm posers than those produced by BAm or WAm posers, and intensity ratings were also higher 
for happy expressions produced by CAm posers as compared to BAm or WAm posers.  
                                                 
6 As a neutral expression is generally conceptualized as the absence of emotion, an intensity rating is ot necessarily 




This pattern of results suggests that despite similar recognition accuracy rates across all 
expressions based on the validation process, more intense (i.e., of higher stimulus clarity) happy 
expressions produced by CAm posers than BAm or WAm posers may have been selected into th  
study. In sum, intensity ratings obtained in the current study provide partial support for an in-
group advantage among BAm judges when between-subject analyses are employed. Perhaps 
more importantly, within-subject analyses for angry, sad, fearful, and neutral exp essions do not 
suggest that the minority out-group advantage described above for facial emotion recognitions 
can be explained by systematically greater stimulus clarity of the WAm, majority facial 
expressions. 
Confidence ratings for facial emotion recognition responses. Overall, there was no 
support for an in-group advantage in facial recognition confidence ratings despite a ignificant 
Judge Ethnicity by Poser Ethnicity by Emotion interaction. Different patterns of Poser Ethnicity 
confidence ratings for each emotion emerged but they were overall very similar across the three 
judge groups. Our findings are thus inconsistent with results reported by Beaupré and Hess 
(2006), in which three ethnic groups living in Quebec were investigated: French Canadians, first-
generation Africans, and first-generation Chinese participants. Beaupré nd Hess found that all 
three groups reported higher levels of confidence when recognizing expressions produced by in-
group members as opposed to those produced by out-group members. Notably, their study used 
facial expressions obtained under stimulus equivalence,7 which effectively eliminates possible 
subtle variations in ethnic group expression by stipulating which facial muscles actor should 
move to produce specific facial emotion expressions. Thus, the in-group advantage observed y 
Beaupré and Hess seems purely based on participants’ perceived sense of identifying with the 
                                                 
7 This study directed actors to move facial muscles based on the Facial Action Coding System (FACS; Ekman & 




expresser, rather than actual familiarity with group-specific emotion expression.  
In contrast, our results indicating no in-group advantage in confidence ratings despite 
possible subtle ethnic differences in style of expression suggest greater overall ease of non-verbal 
comprehension among the ethnic groups included in our study as compared to the ethnic groups 
living in Quebec. It is possible that the extremely diverse environment of New York City 
promotes a perceived sense of confidence and ease when it comes to the comprehension of cro s-
ethnic facial expressions. This could be promoted by a number of factors, such as more frequent 
contact between ethnic groups, a less well-defined sense of ethnic group membership, a greater 
sense of integration into the overall community, or relatively less stereotyping as compared to 
other multicultural environments. However, as our study did not directly address any of these 
factors, these potential effects remain speculative. Our findings were also not suggestive of a 
minority out-group advantage; that is, neither the BAm nor the CAm judges had a tendency to 
report higher confidence ratings when identifying facial expressions produced by WAm as 
compared to those produced by in-group members.  
When comparing the confidence ratings to the facial recognition accuracy rates, there are 
a number of surprising differences, suggesting that subjective feelings of confidence in one’s 
own ability to accurately recognize facial expressions is a completely different measure from 
one’s actual ability to recognize emotion expressions. The most striking difference between 
accuracy rates and confidence in recognition responses was seen for happy facial expressions. 
Despite an overall tendency for all judge groups to recognize happy facial expressions produced 
by CAm posers more accurately than those produced by BAm or WAm posers, all judge groups 
were significantly less confident when rating happy expressions produced by CAm posers than 




responses was also somewhat inconsistent with recognition accuracy in that all judge groups had 
significantly lower confidence ratings when recognizing angry expressions produced by CAm 
posers as compared to BAm or WAm posers, although recognition accuracy for angry 
expressions produced by both BAm and CAm posers was lower than for angry expressions 
produced by WAm posers. Similarly, all judge groups had significantly lower confidence ratings 
when identifying neutral expressions produced by WAm posers as compared to BAm or CA  
posers, although recognition accuracy for neutral expressions produced by WAm posers was 
generally equal to neutral expressions produced by CAm, and higher than for those produced by 
BAm posers.  
Evidence of an In-group Advantage in Prosodic Emotion Processing 
Prosodic emotion recognition accuracy. Contrary to Hypothesis 1b, there was no 
support for an in-group advantage in prosodic emotion recognition; that is, judges did not have 
higher identification accuracy rates for prosodic expressions produced by in-group members than 
expressions produced by out-group members. There was, however, evidence of a possible 
minority out-group advantage in that all judge groups identified fearful, sad, neutral, and happy 
prosodic expressions produced by WAm posers with significantly greater accuracy than those 
produced by BAm or CAm posers. For angry expressions, accuracy rates were high r for 
expressions produced by BAm and WAm as compared to those produced by CAm posers. Across 
all emotions, WAm judges also identified prosodic expressions significantly more accurately 
than CAm judges, a finding which is consistent with what Kang and Lau (2013) termed the 
“majority out-group advantage.”  
To the best of our knowledge, prosodic expressions have not previously been collected 




age 9 were not included in the study to eliminate the effects of language-specific influences on 
emotional prosody. However, it should be noted that among the Chinese American samples, the 
majority reported their first language as Mandarin or Cantonese, and stated that they had learned 
English in Kindergarten, 1st, or 2nd grade. To test whether stricter language criteria would change 
the results, participants who had learned English after age 6 were eliminated8, and the main 
analyses described in Hypotheses 1b were rerun. This did not change the effects reported above.  
Response time for prosodic emotion recognition responses. Just like for the facial 
channel, secondary measures of prosodic emotion processing were included in the current study 
to shed additional light on the prosodic recognition accuracy results discussed above. Overall,
there was no in-group advantage in response times for prosodic emotion recognition responses 
(Hypothesis 2b). Although there was a significant Judge Ethnicity by Poser Ethnicity by Emotion 
interaction, the pattern of results did not support an in-group advantage in the speed of 
recognition responses, nor were our findings indicative of a minority out-group advantage. When 
compared to the prosodic recognition results, faster response times for specific emotions or poser 
groups did not go hand in hand with higher recognition accuracy results.  
Intensity ratings for prosodic emotion expressions. Findings from the present study did 
not indicate an in-group advantage in intensity ratings of prosodic emotion expressions 
(Hypothesis 3b). When compared to prosodic recognition results, findings for angry and neutral
expressions were consistent, in that angry and neutral expressions produced by WAm were not 
only considered more intense (or to have higher signal clarity) than those produced by BAm or
CAm posers, they were also identified with higher accuracy than expressions by the other two 
                                                 
8 Responses from a total of 7 CAm judges and 3 WAm judges were dropped from the analysis when using these 
stricter criteria. Prosodic expressions from a total f 4 CAm posers who had learned English from age 7 to 9 were 
included in the study. The percentage hit rate for these 4 expressions across all judges was very high, ranging from 




groups. Findings for the other emotions did not show a clear intensity advantage for WAm 
expressions compared to BAm and CAm expressions. Thus, the minority out-group advantage 
seen for prosodic recognition accuracy rates cannot simply be explained by the selection of 
WAm prosodic expressions of higher intensity than BAm or CAm expressions included in th  
study. 
Confidence ratings for prosodic emotion recognition responses. As was the case for 
other prosodic measures included in this study, there was no support for an in-group advantage in 
confidence ratings for prosodic recognition responses (Hypothesis 4b). When compared to 
prosodic recognition accuracy, which suggested a minority out-group advantage, confidence 
ratings were consistent with accuracy rates for happy expressions in that all judge groups were 
more confident in their recognition of happy expressions produced by WAm posers as comp red 
to those produced by BAm or CAm posers. Judges were overall more confident in their 
identifications of angry and fearful expressions produced by WAm and BAm as compared to 
those produced by CAm posers, whereas no differences emerged for sad or neutral expressions 
despite higher accuracy rates for these emotions. 
Effect of Covarying for Empathy Scores on Emotion Recognition Accuracy 
To the best of our knowledge, the relationship between self-reported empathy and cross-
ethnic emotion recognition accuracy has not previously been reported. In the current st dy, we 
used the CEEQ, a self-report questionnaire yielding separate scores for cognitive and emotional 
empathy (Rogers et al., 2008; Teague et al., 2010), to investigate whether removing the effects of 
self-reported empathy would alter the ethnic group differences reported above. In the present 
study, BAm judges self-reported higher levels of cognitive empathy than CAm or WAm judges 




self-reported emotional empathy (CEEQ Emotional Scale) between BAm, C and WAm 
judges.9 Covarying for cognitive and emotional empathy scores had similar effects, both for 
facial and prosodic recognition accuracy.  
Facial emotion recognition. For the facial channel, there was only partial support for an 
in-group advantage in facial recognition accuracy. Covarying for the CEEQ Cognitive Scale 
Score, but not the CEEQ Emotional Scale Score, suppressed the in-group advantage observed for 
BAm judges across all emotions, in that BAm judges were no longer significantly more accurate 
at identifying facial expressions produced by BAm posers as compared to CAm judges. 
However, covarying for cognitive empathy had little or no effect on the more nuanced effects 
observed in the significant four-way interaction between Judge Ethnicity, Judge Gender, Poser 
Ethnicity, and Emotion. Further, removing the effects of cognitive empathy did not change the 
in-group advantage for BAm women and CAm men, and covarying for emotional empathy only 
slightly diminished these effects. Our hypothesis regarding a stronger suppression effect when 
covarying for cognitive, as opposed to emotional, empathy was therefore not supported.  
As there was stronger evidence for an out-group minority advantage than for an in-group 
advantage in facial recognition accuracy, it is interesting to note that covarying for both cognitive 
and emotional empathy removed the effect of Poser Ethnicity, as well as the Poser Ethnicity by 
Emotion interaction effect. This suggests that when the effects of self-reported empathy were 
removed, evidence of the out-group minority advantage was reduced, as there was no longer 
evidence for greater sensitivity when recognizing expressions produced by majority group 
members. This lends some support to the idea that differences in self-reported empathy can affect 
the sensitivity with which people recognize expressions produced by majority versus minority 
                                                 
9 Because investigating the effect of cognitive and emotional empathy was part of the study aims, covariate analyses 
were performed with the CEEQ Emotional Scale Score although there were no significant differences betwe n the 3 




groups within a multi-cultural environment. 
Prosodic emotion recognition. For the prosodic channel, our original analyses provided 
no support for an in-group advantage in prosodic recognition accuracy and therefore, we were 
not directly able to test our hypothesis regarding a suppressed in-group advantage when 
controlling for empathy scores. However, our findings indicated that the covariate n lysis using 
cognitive empathy scores and the covariate analysis using emotional empathy scores produced 
very similar effects on prosodic emotion recognition. In each case, there were no changes to 
Judge Ethnicity or Judge Gender effects; women were still more accurate than men and WAm 
judges were overall more accurate in their recognitions of prosodic expressions than BAm or 
CAm judges. However, just as was observed for the facial channel, the previously strong effect 
of Poser Ethnicity was greatly reduced when the cognitive empathy score was controlled for and 
disappeared when the emotional empathy score was held constant. 
Gender Effects in Facial and Prosodic Emotion Processing 
Although investigating the effect of gender in emotion processing was not one of the 
principal aims of the current study, the differences observed between men and women across the 
facial and prosodic channels are well worth highlighting. Women had higher identification 
accuracy rates than men for both facial and prosodic expressions. The effect of g nder in facial 
identification accuracy was further qualified by a four-way Judge Ethniciy by Judge Gender by 
Poser Ethnicity by Emotion interaction, which suggested that gender differences where 
somewhat less pronounced for expressions produced by CAm as compared to BAm or WAm 
posers. Overall, however, women tended to have higher accuracy rates for all emotions and 
within all ethnic groups. These results are consistent with robust findings within the research 




compared to men (Borod & Madigan, 2000; Brody & Hall, 2008; Hall, 1984; Thayer & Johnson, 
2000).  
Despite general consensus regarding the validity of gender differences in emot on 
recognition, there is little consensus regarding the possible explanations for thi  finding. Our 
findings further demonstrated that women tended to rate facial and prosodic expressions a  more 
intense than did men. This seems to suggest that women experienced the emotion expressions as 
more salient than did men, or of greater stimulus clarity. Further, our findings indicated gender 
differences in self-reported empathy, whereby women reported significantly higher levels of 
emotional empathy as compared to men. This finding is consistent with previous research (e.g., 
Eisenberg & Lennon, 1983) and also replicates our own findings using the CEEQ (Teague, 
Savage, & Borod, 2010). 
Limitations 
We chose to employ static images of facial expressions and short clips of prosodic 
expressions to achieve experimental control. However, this raises the issue of ecological validity, 
as in everyday interactions, the perception of non-verbal cues rarely depends on one channel in 
isolation or requires deciphering static images of facial expressions. Yet the field of cross-
cultural perception continues to primarily rely on static images.  
Another potential limitation concerns the use of posed expressions. Some investigators 
have questioned the validity of using posed expressions, calling instead for the use of 
spontaneous expressions (Kang & Lau, 2013; Russell, 1994). There are, however, a number of 
difficulties in obtaining strong, clear spontaneously elicited expressions. In an attempt to obtain 
ecologically valid, yet strong emotion expressions, we attempted to elicit spon aneous emotion 




our method does not strictly involve spontaneous expression, it represents an attempt to obtain
genuine emotion expressions.  
Our study included a language requirement (that is, having learned English before age 9); 
however, we did not include a specific requirement stipulating that participants had to be born 
within the United States. Overall, 20.2% of the total sample of judges was born outside f the 
U.S., and there was no significant difference in the proportions across the three ethnic groups: 
17% BAm, 26.7% CAm, and 17.4% WAm were born abroad, χ2 (2, N = 138) = 1.68, p > .05. All 
participants had, however, been raised in the U.S from age 9 or younger. Because level of 
acculturation was not directly assessed, there is a possibility that different l vels of acculturation 
could have affected the results. However, given the relatively similar numbers of participants 
born abroad across the three different ethnic groups, this is unlikely. Specific concerns regarding 
the effect of English proficiency on the prosody results were addressed in the Discussion above. 
Another potential limitation concerns equivalent task difficulty across posers f different 
ethnicities. The issue of stimulus equivalence runs to the heart of a debate within the field of 
cross-cultural studies of facial emotion identification. Some researchers (e.g., Ekman, 
Matsumoto, Beaupré & Hess, 2005) argue that the in-group advantage can only be studied if all 
idiosyncratic differences between posers are eliminated. These researchers direct posers to move 
specific facial muscles according to FACS (Ekman & Friesen, 1978) to achieve perfect stimulus 
equivalence. Other researchers attempt to validate more ecologically valid expressions by use of 
consensus samples (e.g., Nowicki, Glanville, & Demertzis, 1998; Wang & Markham, 1999). 
Although studies using stimuli based on FACS provide meaningful comparisons of judge 
differences, the present study employed the consensus sample approach due to concerns of 




which emotion expressions are displayed, an effect well-known in the literature as display rules 
(Ekman, 1972).  
In our attempt to obtain ecologically valid expressions from laypeople (that is, not 
professional actors) belonging to specific ethnic or racial groups, the issue of ystematic 
differences in stimulus clarity between poser ethnic groups can limit the validity of in-group or 
out-group interpretations. For this reason, expressions selected into the study were carefully 
validated through the use of consensus groups. Only expressions identified with high accuracy 
by in-group members were included in the study, and there were no significant differences 
among accuracy rates of expressions produced by BAm, CAm, and WAm posers. However, our 
findings indicated that happy facial expressions produced by CAm posers, and angry and neutral 
prosodic expressions produced by WAm posers, may have had higher stimulus clarity than 
equivalent expressions produced by the other two groups, as all judge groups not only 
recognized these expressions with high accuracy, but also rated their intensity as higher than 
facial expressions produced by the other two groups. 
Future Directions 
Although we have come far in our understanding of the dynamics at work in cross-
cultural emotion recognition and expression, the field is still plagued by mixed and incons stent 
findings. Delving into the possible mechanisms responsible for findings of an in-group 
advantage, the minority out-group advantage, or a majority out-group advantage would help 
clarify the reasons for observed differences between studies. Thus far, a clear relationship has 
been established between levels of cultural familiarity and the success of motion recognition, 
with increased contact being associated with higher cross-cultural recognition levels and smaller, 




There is also considerable support for a minority out-group advantage when investigating 
different ethnic groups residing within the same country (Elfenbein & Ambady, 2002a). The 
present study supported a minority out-group advantage in both facial and prosodic identification 
accuracy. However, there is a little consensus regarding the reasons for an out-group advantage, 
and the causal mechanisms at play certainly deserve further investigation. The most plausible 
explanation seems to relate to differential levels of exposure; namely, that due to sheer numbers, 
minority group members have had more exposure to majority group members than vice versa 
(Elfenbein & Ambady, 2002a). However, this has not directly been tested as a moderator of the 
out-group advantage.  
Further, controversial hypotheses regarding the moderating effect of power different als 
among minority and majority groups have been raised. Specifically, the subordinatin hypothesis 
states that minority group should feel more motivated to comprehend non-verbal cues produced 
by the majority group than vice versa (Henley, 1977). Although there is limited support for this 
notion in general (Hall, Halberstadt, & O’Brien, Snodgrass, Hecht, & Ploutz-Snyder, 1998), it 
should be directly tested in relation to ethnic groups. Further, the minority out-group advantage 
raises serious questions as to why differential levels of inter-group exposure (r possibly 
differences in power status) would exert greater influence on emotion recognition than shared 
expressive styles and intra-group learning experiences. A recent study suggested that the 
minority out-group advantage was only present in posed stimuli but was eliminated in 
spontaneous emotional stimuli (Kang & Lau, 2013). Although this is an interesting hypothesis, it 
remains to be clarified in future studies.  
The present study investigated possible in-group advantages in levels of confidence 




confidence and actual recognition accuracy. We also investigated whether the general tendency 
or ability to empathize with other people affected cross-ethnic emotion recognition. However, 
there are multiple other possible mechanisms that could contribute to the differences observed 
across studies. For example, many evaluative social beliefs are activated automatically and 
unconsciously, and these have been shown to affect processing of social stimuli implicitly 
(Banaji & Hardin, 1996; Nosek & Banaji, 2001). Thus, it is conceivable that implicit automatic 
favoritism toward in-group members could contribute to the in-group advantage in emotion 
processing. It should be noted that implicit attitudes have not been found to contribute to the 
other-race effect (Ferguson, Rhodes, Lee, & Shriram, 2001), that is, the tendency to recognize 
other-race faces less accurately than own-race faces. Nonetheless, becau e ra ial attitudes can 
reasonably be assumed to elicit a stronger affective response than simple facial r cognition, it is 
unclear how such implicit attitudes might affect emotion recognition.  
Another interesting avenue of study concerns emotion experience. Despite the multitude 
of cross-cultural studies examining emotion expression and recognition, limited data exists 
regarding the cross-cultural study of emotion experience in balanced designs (Scherer & Walbott, 
1994). Unlike recognition, emotion experience is subjective and its measurement is th refore 
more evasive. There is evidence that photos of facial emotion expressions can induce emotion 
experience and facial mimicry in the viewer, even with presentation timesas short as 500 
milliseconds (Wild, Erb, & Bartels, 2001). Whereas most studies have examined reactions of 
Caucasians to Caucasian stimuli, facial mimicry has also been shown to occur for Japanese 
people while viewing Japanese facial stimuli (Tamura & Kameda, 2006). However, to the best of 
our knowledge, cross-ethnic examination of induced experience or facial mimicry has not been 




experience that tend to occur in response to facial expression of emotions would be moderated to 
some extent in cross-ethnic exposure.  
Applied Implications 
The success of cross-ethnic non-verbal communication, especially in diverse environments 
such as New York City, has far-ranging implications for the quality of inter-group 
communications across multiple settings, including the therapist-client relationship in 
psychotherapy settings, relations among co-workers, and relations within educational settings, 
not to mention social, everyday interactions. If our findings generalize to everyday interactions 
involving spontaneous emotion expressions and people, in general, are more sensitive when 
recognizing nuanced emotion expressions produced by majority than minority group members, 
this could put minority group members at a disadvantage when it comes to nonverbal 
communication. The primary goal of this study was not to highlight cross-group differences, but 
rather to examine the success of cross-ethnic emotional communication and to understand the 
various mechanisms dynamically contributing to emotion processing. Overall, our findings 
indicated that cross-ethnic recognition rates were quite high, and far exceed d chance-levels. 
Thus, at least in a multicultural society, such as New York City, our findings give reason for 
general optimism when it comes to success of cross-ethnic emotion recognition for salient, basic 
emotion expressions. However, the out-group advantage observed in this study deserves further 
investigation, as it suggests that BAm and CAm may, in general, be more sensitive to the style of 
emotion expressions produced by WAm groups, as compared to their own in-groups. This, in 
turn, would not only affect inter-group relations, but also intra-group relations.  
Conclusions 




ethnic groups (i.e., BAm, CAm, and WAm), living in the same diverse environment, which, to 
the best of our knowledge, has not previously been carried out. Using these cross-ethnic stimuli, 
we demonstrated the presence of an in-group advantage in facial recognition for BAm judges, as 
well as a minority out-group advantage for both facial and prosodic emotion recognition. These 
results contribute to a growing body of research on cross-ethnic non-verbal communication, a 
field that has underscored the general universality of emotion expression and recognition despite 
findings of subtle inter-group differences. “We are more alike, my friends, than we are unalike” 





Table 1  
Ethnicity, Gender and Age of Judges for Face and Prosody Data 
  Black American Chinese American White American 
  Men Women Men Women Men Women 
Face Data 
N 23 23 22 23 23 23 
Mean age (years) 24.6 21.4 22.1 21.4 21.3 21.2 
SD 5.5 3.8 4.4 4.3 4.3 3.8 
Age span 18-39 18-31 18-34 18-34 18-36 18-31 
Prosody Data 
N 23 23 23 22 22 24 
Mean age (years) 24.6 21.5 22.0 21.4 21.3 21.0 
SD 5.5 4.1 4.3 4.4 4.4 3.4 













Table 2  
Mood induction methods 
 
 
Emotion Vignette Musical Excerpt 
Sad 
A close relative of yours, with whom you’ve 
shared a close relationship, has been diagnosed 
as having cancer and has only a short time to 
live. 
Chopin, F. (1839). Opus 
28/ #6 from Preludes. 
Fearful 
You are riding alone in an elevator when a man 
walks in and pulls out a knife. He stares at you 
without saying what he wants. 
Ives, C. (1906). 
Halloween. 
Angry 
Someone put a big scratch in your car while it 
was parked in the lot and didn’t even bother to 
leave a note. 
Moussorgsky, M. P. 
(1867). Night on Bald 
Mountain. 
Happy 
You spend a day in the mountains; the air is 
clean and sharp, the day sunny, and you take a 
swim in a beautiful lake. 
Delibes, L. (1870). 
Mazurka from Coppelia. 








Consensus Rates for Facial Expressions Selected for Use in Phase III 






















Black American Facial Expressions 
Women                     
Face 1 7 100 7 87 31 100 19 75 50 100 
Face 2 24 75 43 75 19 87 18 87 14 75 
Face 3 43 75 53 87 36 87 24 87 55 75 
Mean   83   83   91   83   83 
Men                     
Face 1 57 100 39 87 39 87 17 75 52 87 
Face 2 58 75 66 75 64 87 57 87 73 87 
Face 3 46 75 71 87 73 100 64 87 58 75 
Mean   83   83   91   83   83 
Chinese American Facial Expressions 
Women                     
Face 1 15 87 63 100 70 87 37 87 16 87 
Face 2 54 87 65 75 56 100 56 75 54 75 
Face 3 65 75 15 87 61 100 59 87 70 87 
Mean   83   87   96   83   83 
Men                     
Face 1 22 75 51 87 9 100 60 87 10 87 
Face 2 10 75 72 87 72 87 22 87 62 87 
Face 3 9 100 67 75 40 87 67 75 69 75 
Mean   83   83   91   83   83 
White American Facial Expressions 
Women                     
Face 1 8 100 2 87 27 100 13 87 11 87 
Face 2 27 75 28 87 28 87 20 75 30 75 
Face 3 23 75 33 75 20 87 26 87 33 87 
Mean   83   83   91   83   83 
Men                     
Face 1 25 87 49 87 4 87 48 100 3 87 
Face 2 35 87 34 75 41 87 49 75 35 87 
Face 3 3 75 44 87 48 100 4 75 47 75 






Consensus Rates for Prosodic Expressions Selected for Use in Phase III 






















Black American Prosodic Expressions 
Women                     
Face 1 50 100 14 87 18 87 53 87 7 87 
Face 2 7 75 43 87 36 75 31 75 68 87 
Face 3 19 75 24 75 31 87 24 87 19 75 
Mean   83   83   83   83   83 
Men                     
Face 1 39 87 46 100 52 75 66 75 17 87 
Face 2 58 87 64 75 71 75 39 100 57 75 
Face 3 17 75 52 75 73 100 58 75 71 87 
Mean   83   83   83   83   83 
Chinese American Prosodic Expressions 
Women                     
Face 1 56 100 16 87 15 100 54 87 70 75 
Face 2 59 75 61 87 37 75 16 75 63 100 
Face 3 54 75 65 75 65 75 61 87 37 75 
Mean   83   83   83   83   83 
Men                     
Face 1 40 75 10 87 60 75 40 75 60 75 
Face 2 62 87 62 87 9 75 22 87 69 87 
Face 3 72 87 72 75 51 100 67 87 10 87 
Mean   83   83   83   83   83 
White American Prosodic Expressions 
Women                     
Face 1 2 87 8 75 13 87 21 75 27 87 
Face 2 11 75 33 87 8 75 26 87 11 75 
Face 3 21 87 23 87 28 87 13 87 20 87 
Mean   83   83   83   83   83 
Men                     
Face 1 35 87 34 75 44 75 35 75 49 87 
Face 2 4 75 35 75 47 100 48 100 3 75 
Face 3 25 87 47 100 34 75 32 75 44 87 






Normality Assessment of Demographic Variables: The Kolmogorov Smirnov Test Statistic and 
Significance 
 
    Demographic Variables 






Men   
  Black .188* .316* .229 .158 .081 
Chinese .110 .156 .159 .131* .105 
  White .164 .210* .228 .150 .152 
Women 
  Black .194* .198* .100* .124 .151 
Chinese .199* .112 .154 .207 .137 
  White .283* .167 .118* .115 .092 
*p < .05; BDI-II: Beck Depression Inventory-II; BAI: Beck Anxiety Inventory;  







Normality Assessment of Unbiased Hit Rate Variables with Arcsine Transformation: The 
Kolmogorov Smirnov Test Statistic and Significance 
 






Mean Unbiased Hit Rate for Facial Recognition 
Men 
  Black .108 .108 .148 
Chinese .167 .111 .108 
  White .110 .097 .150 
Women 
  Black .166 .089 .133 
Chinese .102 .120 .097 
  White .217* .113 .124 
Mean Unbiased Hit Rate for Prosodic Recognition 
Men 
  Black .108 .162 .177 
Chinese .143 .146 .144 
  White .137 .120 .149 
Women 
  Black .216* .152 .104 
Chinese .173 .082 .093 
  White .116 .135 .135 
*p < .05; BDI-II: Beck Depression Inventory-II; BAI: Beck Anxiety 


















Response Time for Facial Recognition (log transformed) 
Men 
  Black .138 .086 .104 
Chinese .133 .106 .141 
  White .149 .166 .123 
Women 
  Black .162 .134 .108 
Chinese .106 .132 .121 
  White .132 .141 .108 
Response Time for Prosodic Recognition (log transformed) 
Men 
  Black .094 .069 .145 
Chinese .175 .162 .109 




  Black .142 .105 .110 
 
Chinese .135 .147 .181 
 
  White .126 .171 .141 
 
*p < .05; BDI-II: Beck Depression Inventory-II; BAI: Beck Anxiety 










Normality Assessment of Intensity Variables: The Kolmogorov Smirnov Test Statistic and 
Significance 
 






Intensity of Facial Expressions (log transformed) 
Men 
  Black .096 .122 .101 
Chinese .150 .097 .117 
  White .112 .104 .068 
Women 
  Black .096 .088 .107 
Chinese .141 .093 .139 
  White .097 .137 .099 
Intensity of Prosodic Expressions 
Men 
  Black .135 .090 .108 
Chinese .143 .083 .107 
  White .102 .105 .145 
Women 
  Black .161 .129 .100 
Chinese .094 .122 .140 
  White .086 .145 .171 
*p < .05; BDI-II: Beck Depression Inventory-II; BAI: Beck Anxiety 








Normality Assessment of Confidence Variables: The Kolmogorov Smirnov Test Statistic and 
Significance 
 






Confidence in Facial Recognitions 
Men 
  Black .111 .105 .113 
Chinese .133 .125 .144 
  White .109 .071 .145 
Women 
  Black .105 .065 .102 
Chinese .155 .090 .084 
  White .253* .264* .245* 
Confidence in Prosodic Recognitions (square root transformed) 
Men 
  Black .103 .075 .119 
Chinese .083 .112 .165 
  White .103 .102 .085 
Women 
  Black .148 .103 .143 
Chinese .178 .123 .139 
  White .162 .123 .149 
*p < .05; BDI-II: Beck Depression Inventory-II; BAI: Beck Anxiety 







Main Effects of Judge Ethnicity from Judge Ethnicity by Judge Gender ANOVAs for BDI-II, BAI 
and CEEQ Scores 
 
  Black American Chinese American White American     
  M SD M SD M SD F p 
BDI-II Total 
Score 
8.02 6.93 10.87 8.02 12.09 9.33 
2.99 .05 
BAI Total Score  4.91 6.45 8.20 6.05 10.78 9.01 7.28 .001 
CEEQ                 
 Cognitive Score 52.76 7.92 48.09 7.08 48.89 6.48 5.52 .005 
 Emotional 
Score 58.13 9.57 58.05 11.36 56.96 9.48 .2 .82 
 Total Score 109.11 9.57 104.82 11.36 105.07 9.84 1.7 .19 
BDI-II: Beck Depression Inventory-II; BAI: Beck Anxiety Inventory;  






Main Effects of Judge Gender from Judge Ethnicity by Judge Gender ANOVAs for BDI-II, BAI 
and CEEQ Scores 
 
  Men Women     
  M SD M SD F p 
BDI-II Total Score 9.51 7.92 11.13 8.71 1.27 .26 
BAI Total Score  7.10 7.51 8.88 7.74 1.86 .18 
CEEQ             
 Cognitive Score 50.71 7.26 49.12 7.52 1.69 .2 
 Emotional Score 54.81 11.56 60.62 7.71 11.72 .001 
 Total Score 104.26 13.31 108.4 11.69 3.75 .055 
BDI-II: Beck Depression Inventory-II; BAI: Beck Anxiety Inventory;  










Aim 1: Mean Unbiased Hit Rate of Facial Expressions by Judge Gender 
 
Gender 




Men .79 .02 




Aim 1: Mean Unbiased Hit Rate of Facial Expressions by Poser Ethnicity 








Black .75 .01 
Chinese .88 .02 




Aim 1: Mean Unbiased Hit Rate of Facial Expressions by Emotion 
 







Angry .79 .02 
Fearful .81 .02 
Sad .66 .02 
Neutral .74 .02 








Aim 1: Mean Unbiased Hit Rate of Facial Expressions by Poser Ethnicity and Emotion 
     







Angry .72 .75 .91 
Fearful .71 .83 .89 
Sad .60 .56 .82 
Neutral .60 .86 .76 








Percent Correct Responses and Error Rates for Facial Emotion Stimuli by Judge Ethnicity 
 
    Black American Faces Chinese American Faces White American Faces 
  

































Angry 75.0 6.5 1.8 0.0 2.2 82.6 3.6 1.8 0.4 19.9 84.4 2.5 8.7 0.0 6.2 
Fearful 2.0 65.9 0.0 0.0 5.1 1.8 74.3 1.8 0.0 2.9 1.4 78.3 1.8 0.0 5.4 
Neutral 10.0 17.8 81.5 1.4 21.0 6.5 7.6 88.4 2.9 13.4 4.7 8.0 74.6 1.1 5.1 
Happy 1.0 0.7 11.2 97.5 0.7 0.4 0.4 2.5 96.0 0.4 0.0 6.2 3.3 97.8 0.4 
Sad 13.0 9.1 5.4 1.1 71.0 8.7 14.1 5.4 0.7 63.4 9.4 5.1 11.6 1.1 83.0 




Angry 64.1 17.0 0.7 0.0 2.2 76.3 4.4 1.9 0.0 12.6 83.0 3.0 4.8 0.0 3.0 
Fearful 5.6 55.6 0.7 0.4 0.7 5.2 73.0 0.4 0.0 3.7 4.4 77.0 1.5 0.0 4.8 
Neutral 10.4 13.3 82.2 1.9 20.4 4.4 7.4 88.1 1.9 10.0 4.8 6.7 81.5 0.7 5.6 
Happy 1.9 1.1 13.0 96.3 0.4 0.0 0.0 2.2 98.1 0.0 0.7 7.0 2.6 99.3 0.0 
Sad 18.1 13.0 3.3 1.5 76.3 14.1 15.2 5.2 0.0 73.7 7.0 6.3 9.6 0.0 86.7 




Angry 65.2 5.8 2.5 0.4 2.2 79.3 2.9 0.4 0.7 17.8 84.4 1.4 5.8 0.0 3.6 
Fearful 2.9 68.1 2.2 0.7 2.2 1.8 79.0 2.9 0.0 5.4 3.6 81.9 2.9 0.0 5.8 
Neutral 8.7 14.5 78.3 1.8 19.9 7.2 8.0 89.1 2.5 8.3 4.0 7.2 75.4 0.4 9.8 
Happy 0.7 1.1 10.9 96.4 0.4 0.0 0.0 4.0 96.4 0.0 0.0 5.1 4.3 99.3 0.0 
Sad 22.5 10.5 6.2 0.7 75.4 11.6 10.1 3.6 0.4 68.5 8.0 4.3 11.6 0.4 80.8 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
 










Aim 1: Mean Unbiased Hit Rate of Prosodic Expressions by Judge Ethnicity 








Black .72 .03 
Chinese .65 .03 
White .76 .03 
 
 
Table 18  
Aim 1: Mean Unbiased Hit Rate of Prosodic Expressions by Judge Gender 








Men .65 .02 




Aim 1: Mean Unbiased Hit Rate of Prosodic Expressions by Poser Ethnicity 
      
Poser  
Ethnicity 




Black .68 .02 
Chinese .58 .02 




Aim 1: Mean Unbiased Hit Rate of Prosodic Expressions by Emotion 







Angry .84 .02 
Fearful .67 .02 
Sad .63 .02 
Neutral .61 .02 







Percent Correct Responses and Error Rates for Prosodic Emotion Stimuli by Judge Ethnicity 
 
    Black American Voices Chinese American Voices White American Voices 
  

































Angry 81.9 1.1 8.3 1.4 0.7 60.5 4.0 2.2 2.2 0.4 83.3 1.1 4.0 2.2 1.1 
Fearful 5.8 60.9 2.2 1.4 3.3 7.6 59.8 1.1 2.5 8.3 3.3 77.2 1.4 3.3 5.4 
Neutral 7.6 13.0 73.9 22.5 13.0 19.2 14.9 83.7 15.6 20.3 8.7 5.8 87.3 9.1 7.2 
Happy 2.5 1.4 0.4 67.8 0.0 5.8 1.8 0.7 75.0 0.4 0.7 1.8 3.3 81.5 0.4 
Sad 2.2 23.6 15.2 6.9 83.0 6.9 19.6 12.3 4.7 70.7 4.0 14.1 4.0 4.0 85.9 




Angry 85.6 2.2 10.7 3.7 1.1 64.4 5.2 5.2 2.2 0.7 83.3 2.2 6.3 7.8 0.7 
Fearful 1.1 63.7 1.5 12.6 8.1 7.8 61.1 1.9 3.3 12.6 4.8 80.7 1.5 4.8 7.8 
Neutral 10.0 9.6 75.2 27.8 23.3 20.7 17.0 84.4 14.8 31.5 8.1 4.8 84.8 10.0 18.5 
Happy 2.6 4.1 0.7 61.1 0.4 2.6 1.5 1.1 75.9 1.1 1.5 2.2 5.9 73.3 0.7 
Sad 0.7 20.4 11.9 4.8 67.0 4.4 15.2 7.4 3.7 54.1 2.2 10.0 1.5 4.1 73.7 




Angry 83.7 3.3 8.7 1.4 1.4 67.4 2.2 5.1 0.4 0.7 83.0 1.1 4.0 2.2 2.2 
Fearful 0.7 71.4 2.5 2.5 4.0 12.0 69.6 1.1 4.0 13.4 4.7 82.6 2.2 4.7 8.3 
Neutral 9.1 8.7 75.7 21.0 12.0 9.8 9.4 82.2 13.4 19.6 8.7 3.6 86.2 7.2 9.4 
Happy 5.4 1.8 0.4 69.9 0.0 6.9 2.9 1.4 80.4 1.1 0.7 0.7 5.1 85.1 0.4 
Sad 1.1 14.9 12.7 5.1 82.6 4.0 15.9 10.1 1.8 65.2 2.9 12.0 2.5 0.7 79.7 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
 
















Black 2632 75 
Chinese 2569 72 













Angry 2684 78 
Fearful 2955 87 
Sad 2613 81 
Neutral 2547 83 





Aim 2: Mean Reaction Time to Facial Expressions by Poser Ethnicity and Emotion 
 
  Posers 
Emotion Black (msec) Chinese (msec) White (msec) 
Anger 2939 2676 2436 
Fear 2955 2955 2954 
Sadness 2726 2671 2443 
Neutral 2530 2530 2582 
















Angry 3505 72 
Fearful 3680 85 
Sad 3468 86 
Neutral 3019 70 





Aim 2: Mean Reaction Times to Prosodic Emotion Expressions by Poser Ethnicity and Emotion 
 
  Posers 
Emotion Black (msec) Chinese (msec) White (msec) 
Angry 3486 3615 3412 
Fearful 3496 3812 3731 
Sad 3593 3456 3356 
Neutral 3120 2972 2965 





















Black 2.53 .10 
Chinese 2.16 .10 












Men 2.22 .08 











Black 2.27 0.06 
Chinese 2.48 0.06 












Angry 2.25 0.06 
Fearful 2.12 0.05 
Sad 2.08 0.06 
Neutral 2.29 0.07 








Aim 3: Mean Facial Emotion Intensity Ratings by Poser Ethnicity and Emotion 
 
Emotion 









Angry 1.90 2.58 2.27 
Fearful 2.41 1.93 2.03 
Sad 2.10 1.93 2.23 
Neutral 2.39 2.58 1.90 












Black 4.57 0.08 
Chinese 4.41 0.08 











Angry 4.86 0.08 
Fearful 4.66 0.08 
Sad 4.42 0.09 
Neutral 4.29 0.10 







Aim 3: Mean Prosodic Emotion Intensity Ratings by Poser Ethnicity and Emotion 
 







Angry 5.06 4.24 5.27 
Fearful 4.86 4.37 4.75 
Sad 4.35 4.26 4.66 
Neutral 4.22 4.35 4.30 












Black 3.03 0.05 
Chinese 2.93 0.05 











Angry 2.77 0.05 
Fearful 2.60 0.06 
Sad 2.95 0.06 
Neutral 3.27 0.06 

















Angry 2.81 2.49 3.02 
Fearful 2.35 2.73 2.73 
Sad 2.99 2.84 3.04 
Neutral 3.51 3.51 2.78 




Aim 4: Mean Confidence in Facial Emotion Recognitions by Judge Gender, Poser Ethnicity and 
Emotion 
 




Women   
(M) 
Angry   
   Black 2.74 2.89 
   Chinese 2.48 2.50 
   White 2.89 3.15 
Fearful   
   Black 2.27 2.43 
   Chinese 2.62 2.84 
   White 2.68 2.79 
Sad   
   Black 2.93 3.04 
   Chinese 2.80 2.87 
   White 2.97 3.10 
Neutral   
   Black 3.45 3.57 
   Chinese 3.42 3.60 
   White 2.77 2.79 
Happy   
   Black 3.34 3.61 
   Chinese 3.02 3.14 












Black 5.45 6.05 
Chinese 5.61 5.42 












Black 5.71 0.06 
Chinese 5.58 0.06 











Angry 5.80 .06 
Fearful 5.63 .06 
Sad 5.61 .07 
Neutral 5.63 .07 






Summary Effects from All Four-way ANCOVAs Presented in Aims 1-4 
 






















































































  **       ***   * **   
                











A>H=F=S>N      
*** 




      
*** 
N<H=S=A<F 









A>H=F=S>N      
*** 
    
  





**                   
*p<.05;  **p<.01;  ***p<.001;  trends are displayed as exact p-values 
Judge Ethnicity and Poser Ethnicity: B=Black American, C=Chinese American,  Wh=White American. Judge Gender: W=Women, M=Men. 









Summary of Effects from Four-way ANCOVAs Presented in Aim 5 
































Covariate: Cognitive Empathy Score (CEEQ Cognitive Scale)                     
 




















          .082         
  
                
Covariate: Emotional Empathy Score (CEEQ Emotional Scale)                     
 


















.066           .054           
*p<.05;  **p<.01;  ***p<.001;  trends are displayed as exact p-values 
Judge Ethnicity and Poser Ethnicity: B=Black American, C=Chinese American,  and W=White American. Judge Gender: Wo=Women, and M=Men. 




















Aim 1: Judge Ethnicity by Judge Gender by Poser Ethnicity by Emotion for Mean Unbiased Hit 
Rate of Facial Expressions 
 








































Aim 2: Poser Ethnicity by Judge Ethnicity by Emotion interaction for Response Time to Prosodic 
Expressions 
 







































Aim 3: Judge Ethnicity by Poser Ethnicity by Emotion Interaction for Facial Intensity Ratings 
 


















































Aim 4: Judge Ethnicity by Poser Ethnicity by Emotion Interaction for Mean Confidence Ratings 
of Facial Recognitions 
 











































   Black posers
   Chinese posers






















































   Black posers
   Chinese posers
















































   Black posers
   Chinese posers
























BACKGROUND QUESTIONS           ID:  ____________ 
                     DATE:  _____________ 
 
∋  Demographics: 
 




Ethnicity:   
 African American/Black 
 Chinese/Chinese American 
 White 
 Multi-ethnic – specify: ________ 
 Other:____________________ 
 
First language: ________________________ 
If anything other than English, how old were you 
when you learned English? __________ 
What is your academic level in college (according to 
how many credits you have taken): 
 Lower freshman (0 - 11.5)  
 Upper freshman (12 -27.5) 
 Lower sophomore (28 – 44.5) 
 Upper sophomore (46 – 60.5) 
 Lower junior (61 – 77.5) 
 Upper junior (78 – 93.5)  
 Lower senior (94 – 110.5) 
 Upper senior (111 or more) 
 Other: ________________ 
 






Where were you born? _________________________________________________________ 
 
If other than U.S., when did you move to the U.S.? ____________________________ 
 
Where were your parents born?  Mother: __________________________________________ 
 
    Father: ___________________________________________ 
 
What is the ethnicity of your family? 
Mother: ____________________________________ 
Father: _____________________________________ 
Maternal grandmother: ________________________ 
Maternal grandfather: _________________________ 
Paternal grandmother: _________________________ 
Paternal grandfather: __________________________ 
 
∋ Handedness:  
 Do you consider yourself to be:     Right handed       Left handed       Ambidextrous 
 
In childhood or as an adult, did you ever switch, or were you ever forced to switch your 
handedness?                     Yes   No 
     If yes, what was your original hand preference?   Right handed       Left 
handed  
 
∋ Medical/Psychiatric History: 
 
Do you have impaired vision?      Yes          No 
If yes, do you currently have fully corrected vision (glasses or contacts)?     Yes          No 
 
Do you have impaired hearing?      Yes          No 
If yes, are you currently wearing a hearing aid that fully corrects your hearing?    Yes          No 
 
Have you ever had any of the following diagnoses? 
 Depression 
 Anxiety (phobia, panic disorder, obsessive-compulsive disorder, general anxiety 
disorder, post-traumatic stress disorder) 
 Bipolar disorder 
 Schizophrenia 
 Eating disorder 
 
Have you ever taken medications for emotional/psychiatric problems?   Yes          No 
 















Have you ever been hospitalized for any emotional/psychiatric problems or for substance abuse?    
  Yes          No       
 





∋ Neurological History: 
Have you ever had any of the following? 
    Stroke 
 Tumor 
 Brain injury (did you ever hit your head, e.g., in a sporting accident or in a car accident?) 
If you have had head injury, did you lose consciousness?   Yes          No 
If yes, how long were you unconscious? ___________________________ 
 
Do you have any of the following disorders/diseases? 
 Asperger’s syndrome 
 Attention-deficit hyperactivity disorder (ADHD) 
 Autism 
 Congenital Abnormalities 
        Epilepsy 
        Multiple Sclerosis 
        Normal Pressure Hydrocephalus 
        Seizure 
 Other neurological disorders: ________________________________________ 
 
∋ Substance Use:  
 
 Have you ever considered cutting down on your alcohol intake?   Yes          No    N/A 
 
 Do people annoy you by criticizing your drinking?    Yes          No    N/A 
 
 Have you ever felt bad or guilty about your drinking?    Yes          No    N/A 
 
Have you ever had an alcoholic drink first thing in the morning  
(eye-opener) to steady your nerves or get rid of a hangover?    Yes          No    N/A 
 
 Have you ever used recreational drugs?     Yes          No    N/A 
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